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57) An automatic cassette changer wherein a 
plurality of types of cassettes for which the 
recording formats are different from each other 
can be used. The automatic cassette changer 
comprises a plurality of types of cassettes in 
which different types of record media for which 
the recording formats are different from each 
other are accommodated, a cassette accom- 
modating rack having a plurality of bins for 
accommodating the cassettes therein, a plurali- 
ty of recording and/or reproducing apparatus 
each provided for selectively recording and/or 
reproducing a format signal in accordance with 
a selected one of the recording formats of the 
plurality of types of cassettes, and a transport- 
ing machine for selectively transporting the 
cassettes between the bins and the recording 
and/or reproducing apparatus. The transporting 
machine including a hand block for holding a 
selected one of the cassettes in a thicknesswise 
direction of the selected cassette into or from a 
selected one of said bins and said recording 
and/or recording apparatus, the hand block 
including a pair of upper and lower cassette 
holding elements for holding the selected cas- 
sette therebetween and an opening and closing 
mechanism for opening and closing said cas- 
sette holding elements while keeping said cas- 
sette holding elements in parallel to each other. 
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This invention relates to an automatic cassette 
changer. 

An automatic cassette changer for a television 
broadcasting station wherein a plurality of types of 
cassettes having different sizes are automatically ex- 
changed to effect continuous reproduction, recording 
or edition of video signals over a Jong period of time 
has been proposed by the assignee of the present pa- 
tent application and is disclosed, for example, in Jap- 
anese Patent Laid-Open Application No: 1-243265. 
-The automattc-cassette-changeris co n venienrin~ 
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that cassettes of the large and small sizes are selec- 
tively used in such a manner that a cassette of the 
small size is used to televise a video signal for a com- 
paratively short period of time such as a commercial 
but a cassette of the large size is used to televise a 
video signal fir a comparative long period of time such 
as a news or other programs. 

The prior art automatic cassette changer, how- 
ever, can handle only cassettes wherein the recording 
format of the tapes therein is common. Consequent- 
ly, it is quite impossible to properly use a plurality of 
types of cassettes wherein the tapes therein have dif- 
ferent recording formats such as those tapes which 
have been photographed with different video cam- 
eras having different recording formats. 

Also an automatic cassette changer with a trans- 
porting machine wherein a plurality of cassettes are 
successively exchanged to effect continuous repro- 
duction, recording/edition or the like over a long per- 
iod of time has been proposed by the assignee of the 
present patent application and disclosed, for exam- 
ple, in Japanese Patent Application No. 3-156382. 

The automatic cassette changer with a cassette 
transporting machine includes two drawing in mech- 
anisms including a main cassette drawing in mecha- 
nism and an auxiliary cassette drawing in mecha- 
nism, by means of which a cassette drawing in oper- 
ation of a long stroke can be performed compactly. 

With the automatic cassette changer with a 
transporting machine, however, the cassette drawing 
in mechanisms cannot be moved in a direction per- 
pendicular to the inserting or removing direction of a 
cassette with respect to the transporting machine 
and the movement in the perpendicular direction can 
be achieved only by horizontal movement of the en- 
tire transporting machine. 

Accordingly, in the prior art automatic cassette 
changer, the entire transporting machine must be 
moved in the vertical direction and the leftward and 
nghtward horizontal direction, which makes the mov- 
ing apparatus large-scaled. Thus, it is impossible to 
select the transferring position of a cassette freely in 
a direction perpendicular to the cassette inserting or 
removing direction relative to the transporting ma- 
chine while the transporting machine is simply moved 
only in the vertical direction. 

The automatic cassette changer disclosed in Jap- 
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anese Patent Laid-Open Application No. 3-156382 is 
further constructed such that the transporting ma. 
chine includes a pair of upper and lower cassette 
holding pawls mounted for pivotal motion in the up- 
ward and downward directions such that a cassette is 
held in its thicknesswise direction by and between the 
cassette holding pawls to effect insertion or removal 
of the cassette into or from a cassette accommodat- 
ing rack or the recording and reproducing apparatus. 

With the automatic ca ssette_changer,4ioweverdf~ 

the transporting machine is displaced or offset in the 
vertical direction with respect to the cassette accom- 
modating rack and the recording and reproducing ap- 
paratus, then when a cassette is to be inserted from 
the transporting machine into the cassette accommo- 
dating rack or the recording and reproducing appara- 
tus, then an end of the cassette may be abutted with 
and pinched in the cassette accommodating rack or 
the recording reproducing apparatus which has a high 
ngidity. and consequently, the cassette cannot be in- 
serted farther than an intermediate position. On the 
other hand, when a cassette is to be removed from 
the cassette accommodating rack or the recording 
and/or reproducing apparatus, there is a problem that 
an end of the cassette may be pinched and stopped 
in the cassette accommodating rack or the recording 
reproducing apparatus to cause the cassette holding 
pawls to slip off the cassette, and consequently, the 
cassette cannot be pulled farther than an intermedi- 
ate position. 

By the way, in an automatic cassette changer of 
the type mentioned, a cassette which is discharged, 
for example, from the recording and reproducing ap- 
paratus does not always assume a correct posture 
but assumes, in most cases, an inclined position with- 
in a horizontal plane with respect the transporting 
machine due to the structure of the automatic cas- 
sette changer. Further, the relative distances of the 
transporting machine from the cassette accommo- 
dating rack and the recording and reproducing appa- 
ratus in the cassette inserting or removing direction 
are liable to present a considerable dispersion. 

With the automatic cassette changer disclosed in 
Japanese Patent Laid-Open Application No. 3- 
156382. however, it is quite impossible, when a cas- 
sette discharged, for example, from the recording and 
reproducing apparatus is to be held by and between 
the cassette holding pawls and and taken into the 
transporting machine, to correct the inclination of the 
cassette with respect to the transporting machine or 
to absorb a dispersion of the relative distance be- 
tween the cassette and the transporting machine. Ac- 
cordingly, there are problems that the cassette is held 
in an unstable posture in an inclined condition by and 
between the cassette holding pawls and that the pos- 
ition at which the cassette is held by and between the 
cassette holding pawls is within such a shallow range 
that the cassette cannot be held with certainty. 
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units and the recording and/or reproducing apparatus 
is read by the type detecting sensor provided on the 
transporting machine to discriminate the type of the 
accommodating unit or the recording and/or repro- 
ducing apparatus and control operation of the trans- 
porting machine, the arrangement of the accommo- 
dating units and the recording and/or reproducing ap- 
paratus can be changed freely as desired by the user, 
and even if any one of the accommodating units and 
the recording and/or reproducing apparatus is ex- 
changed for another unit or apparatus, an automatic 
exchanging operation can still be performed with cer- 
tainty. 

According to another aspect of the present inven- 
tion, there is provided an automatic cassette changer, 
which comprises a plurality of cassettes in which re- 
cord media are individually accommodated, an ac- 
commodating rack having a plurality of bins for ac- 
commodating the cassettes therein, a plurality of re- 
cording and/or recording apparatus for selectively re- 
cording and/or reproducing the cassettes, and a 
transporting machine for selectively transporting the 
cassettes between the bins and the recording and/or 
recording apparatus, the transporting machine hav- 
ing a hand block for holding a selected one of the cas- 
settes and inserting or removing the selected cas- 
sette into or from a selected one of the bins and the 
recording and/or reproducing apparatus, the hand 
block being movable in a first direction in which the 
hand block inserts or removes the selected cassette 
into or from the selected one of the bins and the re- 
cording and/or reproducing apparatus and in a sec- 
ond direction perpendicular to the first direction. 

In the automatic cassette changer, the hand 
block for holding a selected one of the cassettes and 
inserting or removing the selected cassette into or 
from a selected one of the bins and the recording 
and/or reproducing apparatus is provided on the 
transporting machine and is disposed for movement 
in the first direction and the second direction perpen- 
dicular to the first direction, and the position at which 
the selected cassette is to be transferred can be free- 
ly selected in the second direction with respect to the 
transporting machine while the transporting machine 
is moved simply in one direction such as in a vertical 



direction. Accordingly, any of the birvs arid cassette in- 
sertion openings of the recording and/or reproducing 
apparatus can be set freely in the second direction, 
and transfer of the selected cassette to any of them 
can be performed freely only by means of the hand 
block without moving the transporting machine in the 
second direction. Consequently, the automatic cas- 
sette changer which comprises the plurality of types 
of cassettes for which the recording formats are dif- 
ferent from each other and the plurality of the record- 
ing and/or reproducing apparatus for the plurality of 
types of cassettes can be constructed readily. 

Preferably, the transporting machine includes a 



slider disposed for linear movement in the second di- 
rection and a pivotal arm mounted at an end thereof 
for pivotal motion on the slider and having the hand 
block mounted at the other end thereof, the pivotal 

s arm being pivoted in the first direction with respect to 
the slider. In the automatic cassette changer, the 
hand block can be moved by the slider disposed for 
linear movement in the second direction and the piv- 
otal arm mounted for pivotal motion in the first direc- 

10 tion with respect to the slider. Consequently, the 
hand block can be linearly moved within a small spac- 
ing but with a great stroke in the first or cassette in- 
serting or removing direction. Further, the locus of 
the linear movement of the hand block can be selec- 
ts ed freely in the second direction, that is. in the direc- 
tion perpendicular to the first or cassette inserting or 
removing direction. Consequently, automatic ex- 
changing of the cassettes of the different types which 
may be different in size from each other can be ach- 

20 ieved while employing the transporting machine of a 
compact size. The pivotal arm may include turning 
motion controlling means for controlling the hand 
block to turn in the direction opposite to the direction 
of pivotal motion of the pivotal arm in synchronism 

25 with pivotal motion of the pivotal arm to parallelly 
move the hand block. Thus, the hand block is control- 
led to be turned, using the turning motion controlling 
means such as a belt in the direction opposite to the 
direction of pivotal motion of the pivotal arm in syn- 

30 chronism with pivotal motion of the pivotal arm so as 
it makes parallel movement. Consequently, the hand 
block is linearly moved in the first direction while 
keeping the parallel position thereof to the accommo- 
dating rack and the recording and/or reproducing ap- 

35 paratus. Accordingly, while the hand block can be 
moved within a small spacing using the pivotal arm, 
transfer of the selected cassette by the hand block 
can be performed always smoothly by linear move- 
ment of the hand block which is high in reliability. 

40 According to a further aspect of the present in- 

vention, there is provided an automatic cassette 
changer, which comprises a plurality of cassettes in 
which record media are individually accommodated, 
an accommodating rack having a plurality of bins for 

45 accommodating the cassettes therein, a plurality of 
^ reC ording and/or recording apparatus for selectively 
recording and/or reproducing the cassettes, and a 
transporting machine for selectively transporting the 
cassettes between the bins and the recording and/or 

50 recording apparatus, the transporting machine in- 
cluding a hand block for holding a selected one of the 
cassettes in a thicknesswise direction of the selected 
cassette and driving means for driving the hand block 
to move in a direction in which the selected cassette 

55 is inserted into or removed from a selected one of the 
bins and the recording and/or reproducing apparatus, 
the hand block being supported for movement in the 
thicknesswise direction of the selected cassette with 
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spect to a selected one of the bins of the accomrnl 

aii cost of the apparatus can be achieved. Besides 
there * no necessity of providing a special vertlca,' 
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sjve use but very common recording and/or reproduc 
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are as the recording and/or reproducing apparatus 
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accommodating the cassettes therein, a plurality of 
recording and/or recording apparatus for selec Zfy 
recording and/or reproducing, the cassettes and * 
transporting machine for selectively transpor ing the 
cassettes between the bins and the i record^ an *or 
.recordmg apparatus, the transporting marine in - 
cluding a hand block for holding a selected one of tne 
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mg and/or recording apparatus, the hand block in- 
clud ng a pair of upper and lower cassette holdino ell 
ments for holding the se.ected cassette tterelet 
ino a „H T ° Penm9 3nd C ' 0Sin9 mec "anism for open- 

keeoinn fr,? 09 CaSS6tte h ° ,dina e,em «^ -hile 
keepmg the cassette holding elements in parallel to 

each other. Preferably, one of the cassette ho Id ng 

casTerf^ 6 b ' OCk iS fiXGd " hi,e 
cassette hold.ng element is mounted for parallel 

movement with respect to the fixed cassette KSJ 

of clsseL a i;Sr tiC , CaSSeae Chan9er ' Since the Pa- 
its SS£ 9 e ' emen,S f0r holdinQ 3 cassette in 
ts thicknessw.se direction are opened or closed while 
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set Z«L W T stabi,ity by and between the 
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each o ? er a! reC ° rdin9 f ° rmatS are differe ^ ^m 
each other. Also, an operation of transporting the se- 
lected cassette can be performed with stabfhL and 

ed thaTthl Wfee POSSib ' e aCC ' dem be P^em 

According to a yet further aspect of the present 

•nvention. there is provided an automat 0 
chan oomprtos8 g p(urai ^ ««* 

which record media are individually accommodated 

acco^TdT 31 ^ faCk haVi09 3 P ' Ura,ity of «*» «S 
accommodating the cassettes therein, a plurality of 

recording and/or recording apparatus for selective^ 

recording and/or reproducing the cassettes and a 

fransporting machine for selectively transpSing t he 

cassettes between the bins and the recording and/or 

recordmg apparatus, the transporting machine in- 

casseLtl th 'f nessvv,se direc «°" of the selected 
cassette to insert or remove the selected cassette 
Jjo orfrom a selected one of the bins and the^S 
2 * recordin 9 apparatus, the hand block in- 
cluding a pair of upper and lower holding elemente 
disposed ,n the thickness wise direction of the sTe * 
ed^s sette for no|ding the se(ected ^JJJ^J 
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between the cassette holding elements with respect 
,o the hand Woe*. when a C as- 

position, for example, from one 

ch ine. an ^"^TeltectX^ssette inclin- « 
the hand block can be ^ of the trans- 

porting mach.ne and can oe be 
and also the ° is P ere, °"^ ^^ t ng machine can 
tween the ^ Ration correct- « 

be automat.cally absorb* y^ Consequently . the 
ing operation for the e to an U n- 

cassette discharged m an uns able p 
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tothe hand block, ana ii« JL m ~ n ts can be as- 
sette by the cassette hold mg^ can a |- 
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wayS be heid with certa.n^by and , be ^ 25 
sette holding elements. According y. 
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sette will not be ^^^Ze* the cas- *> 
removed always jmoo ^ B-rt-^ ^ 
sette thus reeved « to be b^ p^ e ^ 

porting machine, such an ° dvertently from the 
dent that the cassette . let oi I J not take 
hand block by vibrations or ^ the >' ke d can be 35 

at all and consequently, the casseii 
place at all. ana certainty, 
transported always with " f the resen t 

According to a yet cassette 
invention, there . proved an^uto ^ 
change, which com ^^ accomn o6^. » 
which record media are , Qf bins for 

accommodating the cas ~ n ^for selectively 
recording and/or record ' n9 . apP t a h ^ asS ettes. and a 
recording and/or reprod uan^he ^porUnotl- 45 
transporting «n^*£j2JX recording and/or 
cassettes between^ he machi ne in- 
recording apparatus, tne w rl_ lected on eof the 
dUd 1 a S^^Sese.e r 

into orfrom a selected one of he b ns jn _ 
ing and/or recording appara "^ the elements 

c,udin9 ! p :si^* ° f the se,ect - « 

disposed in the t n,ckness ™ fielected cassette there- 55 
ed cassette £ ;^£££j tna opening and 
between, a feed screw to ^ ■ elements. 

the force by which 7 



the selected cassette s to be held between the cas- 
sette holding elements. sjnce tne 
, n the automatic cassette 
opening and closing <»^£££ SC rew so 
holding elements is pert ^^thicknesses 
that a cassette which has .on. of ^ 

can be ritrhoC e *• aut ° matic 

tween the cassette h0, °' n9 . |jt of casS ettes 
-sette <^^ t ££L I accordance 
which have th ? woo* media ofthecas- 

with the record.ng formal i otr g ^ 

settes. Further, even tf e power suPP V 
matic cassette change » mtorrup ^ 
during transportation o f • ^ ^nhe cassette is pre- 
otherwise possible lett ng off oU g ^ 

vented - Kt^T^S the — * ho,d - f 

has. the cassette can be ^ne of tne cas- 

with s^f^ZZ «* «« 
sette. and there 6 ^ e th difference 

force to the cassette , • ^sogreat due 

of the t"""^^^. since the holding 
damage the cassette, in va)ue by 

performed by the feed screw. n ^ ^ 

when the cassette , held by rating ^ tne 

SrrbCr-Ud screw to lock the feed 

SCT ew does not take place a. ^alL ^ { 

According to a yet furtlv era *P 
invention, there is proved anj* ^ . p 

changer, which = ^ Accommodated, 
which record media are ,ndrv y ^ bjns fof 

an accommodating h ^ 9 tn P ein . a p , ur a.ity of 
accommodating the casseo selectively 
recording and/or '^^.^Zssenes. and a 
recording and/or ->^2^i«naporllnB the 
transporting mach.ne for se.ee J g and/or 

c-^b-^t- p«^^ machine in _ 
recording apparatus the . ra h» Qf the 

cluding a "rj t KS5S^ - the 

cassettes in a thicknesswi* se . ecte d cassette 

cassette to insert "J^J£^*»m**r 

^ and/or '^J^^er ho.ding element 
Cuding a P direc tion of the select- 

disposed 'n theth, * n ~T[ se , e cted cassette there- 

thickness of the selected wssette. g ^ 
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by and between the 

opening amount of the*^^!* e '^ents. the 

f'Ckness of the cane* £ mf ° rmatio " of the 
»ette having any thickness , t CCOrdin ?'y. the cas- 
— fra ^te/, i9 ^ S t ^ n r be "eld very rapidly 
ments. Con Sequ J tl '^l^sette holding e , e . 

settes can be «lucJ , ^^^^* a, ^ cas " 
°Pening amount ^ Further, since the 

°e co n tro„ ed in acc^ !^ 0 f '" 9 elements can 

s ^hlch-ha¥o^e7f seS ^ °' a ca *- 
cassette hoid/ng Ve^^T™' «*-n the 
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-sette ^ when the 

ample, above and below ! ^ ,nserted - *>r ex- 

gating r ack to no(d ' «• «n theaccommcl 

ejection t herebetween T- * thickne «vvise 

*"e cassette holding e/Im ? ^ and ho ' d ''"9 of 

rack. Accordi„g, y . £ £ accommodating 

rack can be disposed at a m.° acc °mmodating 

a *Sh accommodating e f fS' miJm Pit ° h t0 achi ^e 
small spacing. ,„ JS^Z^ ° f «— in a 

of cassette hold,* * ° Pen ' n 9 am °"nt 
cordance ^1. Wm^*S7^h"J S ° n,,,0 "- tf in oc- 
tette by the opening al! themckn *>* of the cas- 
. as an encode, opU^Z^T 0 "'" 9 means «* 
•etes having the several E amounfs 'orthe cas- 

opening amount can b/Sfo r n '° 0r ad "Wof an 
. According to a yet fu^ read '' y - 
mention, there is SJ32S^ Pectof *»-.P««ni 
change, which com^s a J" T™** 1 Casse *e 
«"»ch record media are ! nri ? 1 ° f ****** in 

an accommodating re* hal " V ^"^ated, 
accommodating the P ' Ura "'* * «*■ tor 

in a direction in which Pr ° V ' ded 0n fhe front 
«■ the bin for o^jjj a J^tte fe to be inserted 

°; the cassette to be nserter, T * 3 fr ° nt end f ace 
, of .«•« and right ^ SiTL ^ 3 P a '> 

at-onship by a distance 0^^°^ * Spaced «- 
the cassette for «e*S£E^* n ** to "» of 
ends of the cassette insert '.° PPOSrte ,ef t and right 

recording anoVor ^^taST*" ^selectively 
tra»sp 0rtinomacn . n P ° duc J"9 he cassettes, and a 

cassettes between theX^SST the 
recording apparatus. " the recor <«ng and/or 

<*mmodating rack is detected h ^ D ' nS ° f ,ne ac- 
ProWded on the front vh^*™ sensor 
'nsert/ng direction ^^ f ^ *■ »• cassette 

se «e |„ tne , efhy " dt he sfze of the cas- 

^inated from th ^dS IS^T" * 
right ra<* d ^^^» ^ pair of , ef t 

«ette inserted fa t he J,„ ™ n 9 h ' «nds of the cas- 

/n * ^"^ently. /nsert/on of 
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a vvrong cassette in pr m r • . 
accommodating rackZ T " the bins * the 
Parameters /ncfud!n g tS tticf^ **» f he ^ 
•*« in the (eftward a nd riant d ^ 
cassette inserted into The TT^ d ' reCt ' ,0ns of «» 
aromatic cassette chanot inv S " 9 ' y - Wne " «» 
P)ura/ity of types of cas2» ! and Uses the 
tM *^ZlJZ£^^ ha ve diff erent 
-recording f ormats t „ e ^^"^th- 
fon of a cassette of a P os ^le inser- 

the bins of the accomrS ^ err0r into a "V of 

or th. transportingraZ^bt ^ ° Perator 
consequently, an automat c L?h a Preven,e d. and 
the Plurality 0 f ^ pes Qf ™" ° ax cna ng.ng op er at ion for 

'"9 formats are dtffenant fr« " Wh, ' Cn ,h e record- 
formed accurately ° ^ 6acn of her can be per- 

change, which compries * f w Ut ° matic ««»e«e 
^ich record medial ^J^^ ° f cass ettes in 
an accommodating rack SET? accom modated. 
accommodating the ^ssetes th ? ^'^ ° f bi " S for 
recording and/or record^ f «n 3 p ' ura,it y of 

recording and/or re^TZT^ 
Porting machine for seteS. J Cassette s. a trans- 
se«es between the Ss Z L ^'" 9 the °» " 
cording apparatus, the e , reCOndino a "d/orre- 

'"9 driving means fo machine "ncfud- 

ch-ne »tse,f to travel, a ^1^71,1 ^ rna- - 
Pa-r of travel guides for tn? t ^L St ' tUt,n9 ° ne °' a 
restricting the movemen of tZ ^" 9 machine ^ 
r a «^ direction in wh£ Z ° t porting machine 
-serfs or removes a sTe« ed tnmportl ^ machine 
•"to a selected one of ? h f tl!" 6 °J Casse "es 

and/or reproducing appalaL^ , 3 
Perpendicular ,0 the fJsSec ho * d,>ecti °n 
ap'ora,ity ofguidero „^ d ^ 

9u.de f or the transportino °= k " 9 the ° ther ^ve/ 
movement of the CportZ the 
rection. a nsporting machine in the first di- 

In the automatic cassette ^ 
ments of the transporting ^ ! ■ n9er ' the move- 
«e«e inserting or7em 0 7' Tw the 
°"d directionUe'dS ttf T ** the s - 
restncted by the slide rS^st "* d '' reCtion a * 
of travel guides for the ZS^ ^'" 9 °" e of Pair 
movement of the fc^SS^r* 1 ^ the 
rection is restricted by tS d ? tbe first * 

P-t/ng machine/ Con Seq X 9 ^/ 0r tbe ^"s- 
fP'ays) of the transporting move ments 
and second directions can L ^ " e m tne ^ ««t 
f hat the transpor t ^ reShrtedc °rnp,ete, yso 

^hstebJibyb^N^ert^ , Smoo ^y 
■t^oneitheW^^^^^wn- 
the spacing" /n ^ £ ^ - 
comp ari ng with an alter na Z a SeC ° nd direc "'°ns | 

c '^es a combination 0 flrf/xld n T ent *" 

0 T,xed ra"s extending in 
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two directions including the cassette inserting or re- 
moving direction and another direction perpendicular 
to this and a large number of guide rollers normally 
held in contact with the fixed rails in the two direc- 
tions. Consequently, a considerable reduction in s 
spacing can be achieved and the overall size of the 
automatic cassette changer can be reduced. Besides, 
since the movements of the transporting machine in 
the two first and second directions are restricted by 
one of the travel guides constituted from the slide rail 10 
while the other travel guide constituted from the fixed 
rail and the guide rollers does not restrict the move- 
ment of the transporting machine in the second direc- 
tion, that is. in the direction perpendicular to the cas- 
sette inserting or removing direction, deformation 15 
such as a bend of the fixed rail or a frame for the fixed 
rail can be absorbed by both of the travel guides. Ac- 
cordingly, the travelling performance of the trans- 
porting machine is not influenced at all by a bend of 
the fixed rail or the mounting frame for the fixed rail, 20 
and the transporting machine can travel smoothly 
with stability by itself and transfer of a cassette to any 
of the bins of the accommodating rack and the re- 
cording and/or reproducing apparatus can be per- 
formed smoothly. 25 

According to a yet further aspect of the present 
invention, there is provided an automatic cassette 
changer, which comprises a plurality of cassettes 
which have a plurality of different sizes and in which 
record media are individually accommodated, an ac- 30 
commodating rack having a plurality of bins for ac- 
commodating the cassettes therein, a plurality of re- 
cording and/or recording apparatus for selectively re- 
cording and/or reproducing the cassettes, and a 
transporting machine for selectively transporting the 35 
cassettes between the bins and the recording and/or 
recording apparatus, the transporting machine in- 
cluding a hand block for holding a selected one of the 
cassettes to insert or remove the selected cassette 
into or from a selected one of the bins and the record- 40 
ing and/or recording apparatus and a pair of cassette 
slide guides disposed on the opposite sides of the 
range of movement of the hand block in a direction 
perpendicular to the direction in which the selected 
cassette is inserted or removed for supporting the op- 45 
posite ends of the selected cassette when the select- 
ed cassette has a larger one of the different sizes. 

In the automatic cassette changer, when a cas- 
sette of a large size having a great weight is to be held 
by the hand block and transferred toorfrom any of the so 
bins of the accommodating rack and the recording 
and/or reproducing apparatus, the opposite ends of 
the large size cassette can be supported on the pair 
of cassette slide guides provided on the transporting 
machine. Consequently, the large size cassette hav- 55 
ing the great weight can be transferred with safety. 
Accordingly, when a large size cassette is to be trans- 
ferred, the burden (load) applied to the hand block is 



reduced, and the large size cassette can be transfer- 
red with a very high degree of safety. On the other 
hand, when a cassette of a small size is to be held by 
the hand block and transferred to or from any of the 
bins of the accommodating rack and the recording 
and/or reproducing apparatus, it can be transferred 
while it is moved freely in the direction perpendicular 
to the cassette inserting or removing direction be- 
tween the cassette slide guides of the transporting 
machine. Consequently, the position at which a small 
size cassette is to be transferred to or from any of the 
bins of the accommodating rack and the recording 
and/or reproducing apparatus can be selected freely 
in the direction perpendicular to the cassette insert- 
ing or removing direction with respect to the trans- 
porting machine. Accordingly, the automatic cassette 
changer can involve the plurality of types of cassettes 
which have different sizes in accordance with record- 
ing formats therefor and effect recording and/or re- 
production in any of the different recording formats. 
Besides, in this instance, even if the transporting ma- 
chine is constructed for movement only in one direc- 
tion such as a vertical direction, it is possible to dis- 
pose the bins of the accommodating racks for small 
size cassettes in a plurality of lines (rows or columns) 
in a direction perpendicular to the cassette inserting 
or removing direction such as the leftward or right- 
ward direction with respect to the transporting ma- 
chine or to involve various recording and/or recording 
apparatus which have small cassette insertion open- 
ings the positions of which vary in the perpendicular 
direction, and consequently, various types of bins or 
recording and/or reproducing apparatus can be in- 
volved in the automatic cassette changer. 

According to a yet further aspect of the present 
invention, there is provided an automatic cassette 
changer, which comprises a plurality of cassettes in 
which record media are individually accommodated, 
an accommodating rack having a plurality of bins for 
accommodating the cassettes therein, a plurality of 
recording and/or recording apparatus for selectively 
recording and/or reproducing the cassettes, and a 
transporting machine for selectively transporting the 
cassettes between the bins arid the recording and/or 
recording apparatus, the transporting machine in- 
cluding a hand block for holding a selected one of the 
cassettes to insert or remove the selected cassette 
into or from a selected one of the bins and the record- 
ing and/or recording apparatus by means of a pair of 
cassette holding elements provided in a thickness- 
wise direction of the selected cassette on the hand 
block, an opening and closing mechanism for control- 
ling the opening amount of the cassette holding ele- 
ments to ranges of the thickness greater and smaller 
than the thickness of the cassettes, and controlling 
means for controlling the hand block such that, when 
the selected cassette held between the cassette 
holding elements is to be inserted into a selected one 
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Vnn hi v < 9 and/ ° r re P roducin 9 apparatus, the 
hand block f,rst inserts the selected cassette held in 
its hicknesswise direction to a first position in the se^ 
lected recording and/or reproducing apparatus, then 
reduces the opening amount of the cassette holding 
elements smaller than the thickness of the selected 
cassette and finally pushes in the selected cassette 
to a second position deeper than the first position in 
the selected recording and reproducing apparatus by 
means of the cassette holding elements 



In-the-automatic cassette-changer, the opening 
amount of the cassette holding elements mounted on 
the hand block is controlled freely to the ranges of the 
thickness greater and smaller than the thickness of 
the cassettes, and when a cassette is to be inserted 
into one of the the recording and/or reproducing ap- 
paratus, the hand block first inserts the cassette held 
in its th.cknesswise direction to the first position in 
the recording and/or reproducing apparatus, and then 
the opening amount of the cassette holding elements 
is reduced smaller than the thickness of the selected 
cassette, and finally the cassette is pushed in to the 
second position deeper than the first position in the 
record.ng and reproducing apparatus by means of the 
cassette holding elements. Consequently, a cassette 
can be pushed in compulsorBy with certainty to the 
second or deeper position in the recording and/or re- 
producmg apparatus making use only of the cassette 
holding elements for holding a cassette in its thick- 
nesswise direction. Accordingly, an operation of in- 
serting a small size cassette to the second position 
into a recording and/reproducing apparatus, in which 
cassettes of large and small sizes can be used in the 
automatic cassette changer which can handle the 
plurality of types of cassettes having the different si- 
zes can be performed with certainty. In this instance 
since the cassette holding elements push in the cas- 
sette with the opening amount thereof reduced small- 
er than the thickness of the small size cassette there 
is no possibility that the cassette holding elements 
may interfere with a front panel or the like of the re- 
cording and/or reproducing apparatus to damage the 
same, and the safety is very high. In addition, since 
a specific mechanism for mechanically taking in a 
small size cassette to the deep position in the record- 
ing and/or reproducing apparatus and a driving appa- 
ratus for the mechanism can be eliminated, the auto- 
matic changer is simplified in structure and can be 
produced at a remarkable reduced cost. 

An embodiment of the invention can provide an 
automatic cassette changer wherein a plurality of 
types of cassettes for which the recording formats are 
different from each other can be used. An embodi- 
ment of the invention can provide an automatic cas- 
sette changer wherein a transporting machine is 
moved in only one direction but the position at which 
a cassette is transferred can be freely selected in a di- 
rection perpendicular to the direction in which the 
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cassette is to be inserted into or removed from the 
transporting machine. An embodiment of the inven- 
tion can provide an automatic cassette changer 
wherein, even if a transporting machine is displaced 
by a small amount in a vertical direction from a cas- 
sette accommodating rack and a recording and repro-" 
ducing apparatus, an operation of inserting or remov- 
ing a cassette into or from the cassette accommodat- 
ing rack or the recording and reproducing apparatus 

_can_be_perforined-norrrelly-smoothly-ATi-emb-o^i-" _ 
ment of the invention can provide an automatic cas- 
sette changer wherein, when a cassette discharged in 
an unstable posture and position from a recording and 
reproducing apparatus or some other apparatus is to 
be held in its thicknesswise direction by a holding 
mechanism and taken into a transporting machine an 
inclined position of the cassette can be corrected and 
a Aspersion of the distance between the cassette and 
the transporting machine can be absorbed An em- 
bodiment of the invention can provide an automatic 
cassette changer wherein any of cassettes having dif- 
ferent thicknesses can be held and transported lightly 
with safety every time. An embodiment of the inven- 
tion can provide an automatic cassette changer 
wherein a plurality of types of cassettes for which the 
recording formats are different from each other can 
be used and it can be prevented to insert a cassette 
m error into a wrong one of a plurality of cassette ac- 
commodating racks provided for the different types of 
cassettes. An embodiment of the invention can pro- 
vide an automatic cassette changer which can attain 
both of minimization of the spacing for travel guides 
of a transporting machine and the stability of the 
transporting machine during travelling movement. 

An embodiment of the invention can provide an 
automatic cassette changer wherein a cassette of a 
large size having a comparatively great weight can be 
transferred with safety to and from a transporting ma- 
chine and the position at which a small cassette is 
transferred can be selected freely in a direction per- 
pendicular to the direction in which the cassette is in- 
serted into or removed from the transporting ma- 
chine. 

An embodiment of the invention can provide an 
automatic cassette changer wherein a cassette can 
be pushed in forcible with certainty to an interior deep 
position in a recording and reproducing apparatus 
making use only of a pair of cassette holding mem- 
bers for holding a cassette in its thicknesswise direc- 
tion therebetween. 

The invention will now be described, by way of ex- 
ample only, with reference to the accompanyinq 
drawings, in which: 

Figure 1 is a front elevational view of an entire au- 
tomatic cassette changer showing a preferred 
embodiment of the present invention; 
Figure 2 is a schematic plan view of the entire au- 
tomatic cassette changer; 
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Figure 3 is a schematic side elevationat view of 
the entire automatic cassette changer; 
Figure 4 is an enlarged front elevational view 
showing a cassette accommodating rake unit and 
a video tape recorder; s 
Fig. 5 is a side elevational view of the cassette ac- 
commodating rack unit and the video tape recor- 
der shown in Fig. 4; 

Fig. 6 is a side elevational View showing a draw- 
ing out operation of the video tape recorder; 10 
Fig. 7 is a schematic plan view showing slide rails 
along which the video tape recorder is to be 
drawn out; 

Fig. 8 is an enlarged sectional view of one of the 
slide rails shown in Fig. 7; 15 
Fig. 9 is a perspective view showing details of the 
cassette accommodating rack unit shown in Fig. 
4; 

Fig. 1 0 is a front elevational view of a cassette ac- 
commodating rack unit for cassettes of the large 20 
size; 

Fig. 11 is a horizontal sectional plan view of the 
cassette accommodating rack unit shown in Fig. 
10; 

Fig. 12 is a vertical sectional side elevational 25 
view of the cassette accommodating rack unit 
shown in Fig. 10; 

Fig. 13 is a front elevational view of another cas- 
sette accommodating rack unit for cassettes of 
the medium size; 30 
Fig. 14 is a horizontal sectional plan view of the 
cassette rack accommodating unit shown in Fig. 
13; 

Fig. 1 5 is a front elevational view of a further cas- 
sette accommodating rack unit for cassettes of 35 
the small size; 

Fig. 16 is a horizontal sectional plan view of the 
cassette accommodating rack unit shown in Fig. 
15; 

Fig. 17 is a perspective view showing a cassette 40 
type detecting section and a cassette type detect- 
ing sensor; 

Fig. 18 is a side elevational view of the cassette 
type detecting section and the cassette type de- 
tecting sensor shown in Fig. 1 7; 45 
Fig. 1 9 is a front elevational view of a transporting 
machine of the automatic cassette changer 
shown in Fig. 1; 

Fig. 20 is a plan view of the transporting machine; 

Fig. 21 is a side elevational view of the transport- so 

ing machine; 

Fig. 22 is a plan view showing travel guides for 

the transporting machine; 

Fig. 23 is a sectional view taken along line A-A in 

Fig. 22; 55 

Fig. 24 is a sectional view taken along line B-B in 

Fig. 22; 

Fig. 25 is a side elevational view showing a slide 



rail and a pinion driving section of the transport- 
ing machine; 

Fig. 26 is a side elevational view of the pinion 
driving section shown in Fig. 25; 
Fig. 27 is a plan view showing an alternative trav- 
el guide fdr the transporting machine; 
Fig. 28 is a perspective view showing a driving 
mechanism for a hand block of the transporting 
machine; 

Fig. 29 is a vertical sectional side elevational 
view showing a pivotal arm of the hand block; 
Fig. 30 is a horizontal sectional side elevational 
view showing the pivotal arm of the hand block; 
Fig. 31 is a vertical sectional side elevational 
view showing a pivotally supporting base portion 
of the pivotal arm; 

Fig. 32 is a horizontal sectional plan view of the 
pivotally supporting base portion of the pivotal 
arm shown in Fig. 31; 

Figs. 33(A) to 33(C) are schematic views illustrat- 
ing linear movements of the hand block by the 
pivotal arm; 

Figs. 34(A) and 34(B) are schematic views illus- 
trating comparison between a spacing required 
for a linear movement of the hand block by the 
pivotal arm and another spacing required for a 
linear movement of the hand block by a feed 
screw or a like mechanism; 
Fig. 35 is a front elevational view of the hand 
block; 

Fig. 36 is a plan view of the hand block; 
Fig. 37 is a side elevational view of the hand block 
when a cassette of the large size is held thereon; 
Fig. 38 is a side elevational view of the hand block 
when a cassette of the small size is held thereon; 
Fig. 39 is a sectional view taken along line C-C of 
Fig. 35; 

Fig. 40 is a sectional view taken along line D-D of 
Fig. 36; 

Fig. 41 is a a schematic sectional side elevational 
view showing an opening and closing mechanism 
for cassette holding pins of the hand block; 
Fig. 42(A) is a vertical sectional side elevational 
view of a i torque limiter of the cassette holding pin 
opening and closing mechanism shown in Fig. 4 1 ; 
Fig. 42(B) is a sectional view taken along line E- 
E of Fig. 42(A); 

Figs. 43(A) to 43(D) are schematic side elevation- 
al views illustrating holding operations of the piv- 
otal cassette holding pins for cassettes of the 
large, medium and small sizes; 
Fig. 44 is a plan view when a cassette of the large 
size is taken in or out by the hand block under the 
guidance of cassette slide guides; 
Fig. 45 is a front elevational view of the arrange- 
ment shown in Fig. 44; 

Fig. 46 is a plan view when a cassette of the small 
size is taken in or out by the hand block; 
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Fig. 47 is a front elevational view of the arrange- 
ment shown in Fig. 46; 

Fig. 48 is a side elevational view showing a cas- 
sette inclination detecting mechanism for the 
hand block; 

Fig. 49 is a front elevational view of the cassette 
inclination detecting mechanism shown in Fig. 
48;and 9d, it is impossible to insert a tape cas- 
sette 9c or 9d into the cassette accommodating 
rack 8b in error. 

FigrSG is a plan view illustrating"^ cassette"inclin^~ 

ation detecting operation of the hand block; 
Figs. 51 (A) to 51(E) are schematic views illustrat- 
ing an inclination correcting operation for a cas- 
sette by the hand block; 

Figs. 52(A) to 52(C) are side elevational views 
showing different modified cassette inclination 
detecting mechanisms; 

Fig. 53 is a side elevational view, partly in sec- 
tion, showing an automatic centering mechanism 
of the hand block; 

Figs. 54(A) to 54(F) are schematic views illustrat- 
ing an automatic centering operation of the auto- 
matic centering mechanism when a cassette is 
pulled out; 

Figs. 55(A) to 55(F) are similar views but illustrat- 
ing another automatic centering operation of the 
automatic centering mechanism when a cassette 
is pulled out- 
Figs. 56(A) to 56(F) are similar views but illustrat- 30 
ing a further automatic centering operation of the 
automatic centering mechanism when a cassette 
is pulled out; 

Figs. 57(A) to 57(F) are similar views but illustrat- 
ing an automatic centering operation of the auto- 35 
matic centering mechanism when a cassette is in- 
serted; 

Figs. 58(A) to 58(F) are similar views but illustrat- 
ing another automatic centering operation of the 
automatic centering mechanism when a cassette 40 
is inserted; 

Figs. 59(A) to 59(F) are similar views but illustrat- 
ing a further automatic centering operation of the 
automatic centering mechanism when a cassette 
is inserted; 

Figs. 60(A) and 60(B) are side elevational views, 
partly in section, showing different modified au- 
tomatic centering mechanisms of the hand block; 
Figs. 6 1 (A) to 6 1 (C) are schematic views showing 
a mechanism of the hand block for compulsorily so 
pushing in a cassette; and 
Figs. 62(A) to 62(E) are schematic views illustrat- 
ing an operation of the cassette compulsorily 
pushing in mechanism shown in Figs. 61(A) to 
61(C). „ 
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Outline of Automatic Cassette Changer 

Referring first to Figs. 1 to 3, there is shown an. 
automatic cassette changer to which the present in- 
vention is applied. The automatic cassette changer is 
constructed for video cassettes for a television broad-- 
casting station. 

The automatic cassette changer includes an au- 
tomatic cassette changer body 1 formed as a vertical- 
ly elongated housing which includes two pairs of front 
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and rear support posts 2a and 2b and an outer shell 
3 covering the opposite left and right sides and the 
rear side of the housing with the front side opened. A 
door 4 is disposed at the front side of the housing of 
the changer body 1. Two pairs of mounting frames 5a 
and 5b are disposed vertically between the front and 
rear support posts 2a and 2b. 

A plurality of, four in the arrangement shown, 
types of cassette accommodating rack units 6a to 6d 
are accommodated at vertically different stages at an 
upper location in the changer body 1, and a plurality 
of, two in the arrangement shown, types of video tape 
recorders 7a and 7b serving as recording and/or re- 
producing apparatus and so forth are accommodated 
at a lower location in the changer body 1. Here, the 
cassette accommodating rack units include three 
cassette accommodating rack units 6a, two cassette 
accommodating rack units 6b, one cassette accom- 
modating rack unit 6c and one cassette accommodat- 
ing rack unit 6d. Meanwhile, the video tape recorders 
include one video tape recorder 7a and two video tape 
recorders 7b. 

The cassette accommodating units 6a to 6d in- 
clude a plurality of cassette accommodating racks 8a 
to 8d in which a plurality of video tape cassettes of dif- 
ferent types wherein the recording formats and the si- 
zes of the tapes are different from one another can 
be accommodated. In the automatic cassette 
changer shown, 8 mm tape cassettes 9a and three 
types of digital tape cassettes 9b, 9c and 9d of three 
different small (S), medium (M) and large (L) sizes, 
wherein the recording formats of the magnetic tapes 
serving as record media are different from one an- 
other are accommodated in units in the cassette ac- 
commodating racks 8a to 8d. respectively. It is to be 
noted that the 8 mm tape cassettes 9a are smaller 
both in outer diameter and in thickness comparing 
with the small size tape cassettes 9b. Meanwhile, the 
small, medium and large size cassettes 9b, 9c and 9d 
are formed equal in thickness but are different in out- 
er diameter from one another. On the other hand, the 
video tape recorder 7a is formed as a digital video 
tape recorder which can selectively record and/or re- 
produce the small, medium and large size cassettes 
9b, 9c and 9d while the video tape recorders 7b are 
formed as 8 mm video tape recorders which can re- 
cord and/or reproduce the 8 mm tape cassettes 9a. 
The cassette accommodating rack units 6a to 6d 
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and the video tape recorders 7a and 7b are disposed 
in a vertical column in such a condition that the front 
faces thereof are directed forwardly of the changer 
body 1 (downwardly in Fig. 2) and held in register with 
one another in a vertical plane. A self-travelling trans- 
porting machine 1 0 is moved upwardly or downwardly 
along the front faces of the cassette accommodating 
rack units 6a to 6d and the video tape recorders 7a 
and 7b. The transporting machine 10 includes a hand 
block 11 for transferring a tape cassette. A plurality of 
type detecting sections 12 representative of the types 
of the cassette accommodating rack units 6a to 6d 
and the video tape recorders 7a and 7b are disposed 
in a vertical column on the left side of the front faces 
of the cassette accommodating rack units 6a to 6d 
and the video tape recorders 7a and 7b (on the left 
side in Fig. 1), and a type detecting sensor 13 which 
may be, for example, a photocoupler for reading the 
type detecting sections 12 is mounted on the trans- 
porting machine 10. A control box 14 for controlling 
the video tape recorders 7a and 7b and the transport- 
ing machine 10 is accommodated in the changer body 
1. 

In the automatic cassette changer, the designat- 
ed tape cassettes 9a to 9d are manually accommodat- 
ed in advance in the cassette accommodating racks 
8a to 8d of the cassette accommodating rack units 6a 
to 6d, respectively. The transporting machine 10 is 
moved upwardly or downwardly while the type detect- 
ing sections 12 are scanned by the type detecting 
sensor 13 to detect the type of each of the cassette 
accommodating racks 8a to 8d and the video tape re- 
corders 7a and 7b. Then, a designated one of the tape 
cassettes 9a to 9d is automatically pulled out from a 
designated one of the cassette accommodating racks 
8a to fid .by means of the hand block 11 of the trans- 
porting machine 10. The hand block 11 of the trans- 
porting machine 10 transports the thus pulled out 
tape cassette 9a, 9b. 9c or 9d to a designated one of 
the video tape recorders 7a and 7b and automatically 
inserts it into a cassette insertion opening 15a or 15b 
of the video tape recorder 7a or 7 b so as to thereafter 
perform recording and/or reproduction of the tape 
cassette 9a. 9b. 9c or 9d. The sequence of operations 
will be repeated so that continuous video signal repro- 
duction, recording, edition or the like may be per- 
formed over a long period of time while suitably using 
the tape cassettes 9a to 9d wherein the recording for^ 
mats, the sizes and so forth are different from one an- 
other. 

Video Tape Recorder Units 

The video tape recorder units will be described 
subsequently with reference to Figs. 4 to 8. Each of 
the two pairs of front and rear vertical mounting 
frames 5a and 5b shown in Fig. 7 has a large number 
of threaded mounting holes 21 formed at a fixed pitch 
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as shown in Fig. 8 on the front face and an inner side 

face thereof. 

The large size video tape recorder 7a for common 
use with the small, medium and large size tape cas- 
settes 9b, 9c and 9d is formed as a unit and has a pair 
of left and right slide rails 22 mounted horizontally on 
the opposite left and right side faces of the video tape 
recorder 7a. Each of the slide rails 22 is formed from, 
as shown in Fig. 8, three rails including an inner rail 
23, an intermediate rail 24 and an outer rail 25 and a 
large number of balls 26 interposed doubly between 
the rails 23 and 24 and between the rails 24 and 25. 
The inner rails 23 are secured horizontally to the op- 
posite left and right sides of the video tape recorder 
7a by means of a plurality of screws 27 while the outer 
rails 25 are removaly secured to the mounting holes 
21 of the front mounting frames 5a by means of a plur- 
ality of screws 28 with a pair of front and rear brackets 
25a interposed therebetween. 

A pair of left and right brackets 29 are securely 
mounted on the opposite left and right side portions 
of the front face side of the video tape recorder 7a and 
are removably secured to a plurality of mounting 
holes 21 on the front face side of the pair of left and 
right mounting frames 5a on the front face side by 
means of a plurality of screws 30 so as to exchange- 
ably mount the video tape recorder 7a at a predeter- 
mined position in the changer body 1. It is to be noted 
that a type detecting section 12 is mounted on the 
front face of the left bracket 29 at a predetermined 
vertical position. 

Accordingly, the video tape recorder 7a can be 
exchanged freely for another video tape recorder of 
a different type by removing the screws 30forthe left 
and right brackets 29, slidably moving the intermedi- 
ate rails 24 between the inner rails 23 and the outer 
rails 25 of the left and right si ide rails 22 by way of the 
balls 26 and removing the video tape recorder 7a in 
one of the directions indicated by a double-sided ar- 
row mark a as indicated by chain lines in Figs. 6 and 
7 from the changer body 1. In this instance, the video 
tape recorder 7a having a great weight can be shdably 
moved light ly in the directions of the arrow mark a by 
means of the balls 26 of the slide rails 22. 

Cassette Accommodating Rack Units 



The cassette accommodating rack units 6a to 6d 
will be described subsequently with reference to Figs. 
9 to 16. 

Referring first to Figs. 10 to 12, the cassette ac- 
commodating rack unit 6d for accommodating the 
large size cassettes 9d therein is shown. The cas- 
sette accommodating rack unit 6d includes a pair of 
left and right vertical rack frames 42 mounted on the 
opposite left and right inner sides of a unit body 41 in 
a spaced relationship from each other by a great dis- 
tance equal to the widthwise dimension, that is, the 
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mourn t m ° Unfed the same ™nner on the 
mounhng frames 5a and 5b. Consequently, the cas 
sette accommodating rack units 6b to 6d can be frS 
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A mechanism for discriminating insertion of p 
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ward and downward directions indicated by arrow 
marks b and b' each by means of a horizontal fulcrum 
pin 52, and a shutter 53 is formed integrally at a rear 
end of each of the error insertion preventing lever 51 . 
Each of the error insertion preventing levers 51 is piv- 
oted in the direction of the arrow mark b by its own 
weight until it stops in a horizontal position. A pair of 
cassette sensors 54 each in the form of, for example, 
a photocoupler are mounted on the rear face plate 
41b and is each switched on or off by the shutter 53 
of the corresponding error insertion preventing lever 
51. It is to be noted that a pair of rubber cushions 55 
are mounted on the inner side face of the rear face 
plate 41b within the same height as the cassette ac- 
commodating rack 8b, 8c or 9d, and a cassette stop- 
per 56 is mounted at a front end of each of the rack 
plates 43 for pivotal motion in the upward and down- 
ward directions indicated by arrow marks c and C 
each by means of a horizontal fulcrum pin 57 and is 
normally urged to pivot in the direction of the arrow 
mark C by a torsion spring 58. Three sets of cassette 
protrusion sensors 59a and 59b common to all of the 
cassette accommodating rack units 6a to 6d are de- 
posed in a vertically opposed relationship to each 
other at a central portion and the opposite left and 
right portions of the front face sides of the cassette 
accommodating rack units 6a to 6d. Each of the cas- 
sette protrusion sensors 59a and 59b is conshtuted 
from a photo-sensor consisting of a light emitting ele- 
ment and a light receiving element 

Correct insertion of a large size tape cassette 9d 
into the cassette accommodating rack 8d will be de- 
scribed subsequently with reference to Figs. 10 to 12. 

A cut face 92 is formed at an upper portion of the 
front end face 91 of the tape cassette 9d. Thus, the 
cassette 9d is inserted correctly horizontally in the di- 
rection indicated by an arrow mark d onto the left and 
right rack plates 43 of the cassette accommodating 
rack 8d with the cut face 92d thereof directed for- 
wardly as seen at the medium stage of Fig. 12. 

Thereupon, the left and right error insertion pre- 
venting levers 51 ride on the cut face 92 of the tape 
cassette 9d as seen at the lower stage of Fig. 12 so 
that they are pushed up by the latter in the direction 
of the arrow mark b\ whereupon the shutters 53 
thereof turn off the left and right cassette sensors 54 
at a time. Consequently, it is detected by the left and 
right cassette sensors 54 that the tape cassette 9d 
has been inserted correctly onto the cassette accom- 
modating rack 8d. In particular, the left and right cas- 
sette sensors 54 detect the cut face 92 of the tape 
cassette 9d. It is to be noted that, when the tape cas- 
sette 9d is inserted fully into the cassette accommo- 
dating rack 8d, simultaneously when the front end 
face 9a of the tape cassette 9d is abutted with the left 
and right rubber cushions 55, the left and right cas- 
sette stoppers 56 are pivoted in the direction of the ar- 
row mark C by the torsion springs 58 until the rear 
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end face 93 of the tape cassette 9d is positioned by 
the cassette stoppers 56, whereupon the three sets 
of cassette protrusion sensors 59a and 59b are 
turned on. thereby detecting the tape cassette 9d has 
been inserted correctly and fully into the cassette ac- 
commodating rack 8d. 

Subsequently, error or wrong insertion of a tape 
cassette 9d onto the cassette accommodating rack 
8d will be described. 

When the tape cassette 9d is inserted wrong 
such as when it is inserted in wrong forward and back- 
ward orientation as indicated by chain lines at the up- 
per stage in Fig. 1 2 or when it is inserted in wrong up- 
ward and downward orientation in which the cut face 
92 is directed downwardly, the left and right error in- 
sertion preventing levers 51 cannot .ride on the cut 
face 92 of the tape cassette 9d. and consequently, 
the left and right cassette sensors 54 maintain their 
on state, thereby detecting wrong insertion of the 
tape cassette 9d. It is to be noted that, in this instance, 
also the three sets of cassette protrusion sensors 59a 
and 59b maintain their off state, thereby detecting 
protrusion of the tape cassette 9d. 

By the way, since the distance L2 between the 
rack frames 42 of the cassette accommodating rack 
8b in the leftward and rightward directions is smaller 
than the sizes of the medium and large size tape cas- 
settes 9c . 

However, insertion of a medium size tape cas- 
sette 9c in error into a cassette accommodating rack 
8d and insertion of a small size tape cassette 9b in er- 
ror into a cassette accommodating rack 8c are possi- 
ble However, since a tape cassette 9c or 9d inserted 
into a cassette accommodating rack 8d or 8d in error 
in this manner cannot be carried between the left and 
right rack plates 43 of the cassette accommodating 
rack 8d or 8c, the left and right cassette sensors 54 
for the cassette accommodating rack 8d or 8c cannot 
be turned off at a time, thereby detecting insertion of 
a tape cassette of a wrong type in error. 

On the other hand, a cassette for the 1/2 inch 
tape which has the same leftward and rightward size 
as the 3/4 inch digital tape cassettes 9b. 9c and 9d 
could be inserted in error onto the pair of left and right 
rack plates 43 of any of the cassette accommodating 
racks 8b to 8d. However, since the 1/2 inch tape cas- 
sette has a smaller thickness than the 3/4 inch tape 
digital cassettes 9b, 9c and 9d. it cannot push up the 
left and right error insertion preventing levers 51 in 
the direction of the arrow mark b' to turn off the left 
and right cassette sensors 54 at a time. Consequent- 
ly, insertion of a wrong tape cassette in error can still 

be detected. 

As described so far, with the automatic cassette 
changer, since the tape cassettes 9a to 9d of different 
types wherein the recording formats of the tapes, the 
sizes and so forth are different from one another are 
accommodated and selectively recorded and/or re- 
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ery of the cylindrical shaft 145 and a rotary plate 162 
mounted for rotation together with the pivotal arm 
122. 

Referring now to Figs. 36 and 53, a mounting arm 
1 59 is securely mounted horizontally on the mounting 5 
shaft 133 by means of a screw 163, and a turning mo- 
tion preventing pin 1 60 is mounted vertically at an up- 
per portion of an end of the arm 159. A vertical mount- 
ing hole 164 is formed in the hand block 11, and a pair 
of upper and lower sleeves 165 are mounted in the 10 
mounting hole 164. A groove 167 is formed at an end 
of a projection 166 extending horizontally from a por- 
tion of the hand block 11 in the proximity of the mount- 
ing hole 164. The hand block 11 is fitted from above 
on the outer periphery of the mounting shaft 1 33 ad- is 
jacent the upper end 133b with the sleeves 165 inter- 
posed therebetween until it is abutted with the arm 
159, and the turning motion preventing pin 160 is fit- 
ted in the groove 167 of the projection 166. Accord- 
ingly, the hand block 11 is turned integrally with the 20 
mounting shaft 133 by way of the turning motion pre- 
venting pin 160. It is to be noted that the entire hand 
block 11 is mounted for upward and downward move- 
ment in the directions indicated by arrow marks i and 
i' with respect to the mounting shaft 1 33 and the turn- 25 
ing portion preventing pin 160. 

With the driving mechanism for the hand block 11 
having such a construction as described above, if the 
output shaft 132a of the motor 132 is driven to rotate 
forwardly or reversely in the direction indicated by the 30 
arrow mark i or i' as shown in Fig. 30, then the pivotal 
arm 122 is driven to pivot forwardly or reversely in the 
direction of the arrow mark h or h' integrally with the 
output shaft 132a. In this instance, since the pivotal 
arm 122 is pivoted on the outer periphery of the fixed 35 
timing pulley 148 securely mounted on the slider base 
121a, the phase of the timing belt 157 on the outer 
periphery of the fixed timing pulley 148 is varied in ac- 
cordance with the pivotal motion of the pivotal arm 
122. Consequently, the timing belt 157 drives the 40 
mounting shaft 133 by way of the rotary timing pulley 
156 to rotate by the same angle as the output shaft 
132a in the direction indicated by an arrow mark k or 
k' which is the opposite direction to the direction of ro- 
tation of the output shaft 132a. Then, the mounting 45 
shaft 133 in turn drives the hand block 11 to turn in 
the direction of the arrow mark k or k' by way of the 
turning motion preventing pin 160. 

As a result, the amount of rotation of the output 
shaft 132a of the motor 132 is cancelled by the so 
amount of opposite rotation of the mounting shaft 
133, and the hand block 11 is moved parallelly in the 
direction of the arrow mark h or h' while keeping its 
posture parallel to the direction of the arrow mark f: 

Accordingly, with the automatic cassette 55 
changer, by synchronizing the pivotal motion of the 
pivotal arm 122 in the direction of the arrow mark h 
or h' and t he linear movement of the slider 1 21 in eith- 



er of the directions of the arrow mark f with each 
other as seen from Figs. 33(A) to 33(C), the hand 
block 11 can be moved linearly in parallel to the direc- 
tions of the arrow mark g which is the cassette insert- 
ing or removing direction while keeping the posture 
parallel to the directions of the arrow mark f (in the 
posture wherein the hand block 11 is always kept di- 
rected in parallel to the cassette accommodating 
racks 8a to 8d and the video tape recorders 7a and 
7b) due to a composite movement of the pivotal mo- 
tion and the linear movement It is to be noted that 
Fig. 33(A) shows different successive stages of a ser- 
ies of movements of the hand block 11 when it linearly 
moves in parallel to the directions of the arrow mark 
g on the center line P1 of the transporting machine 
10; Fig. 33(B) shows different successive stages of a 
series of movements of the hand block 11 when it lin- 
early moves in either of the directions of the arrow 
mark g on a right side line P2 of the transporting ma- 
chine 10; and Fig. 33(C) shows different successive 
stages of a series of movements of the hand block 11 
when it linearly moves in parallel to either of the di- 
rections of the arrow mark g on a left side line P3 of 
the transporting machine 10. Then, since the hand 
block 11 can be moved linearly in parallel to the direc- 
tions of the arrow mark g at any position between the 
left and right side lines P3 and P2, the position at 
which a tape cassette 9a, 9b, 9c or 9d is to be trans- 
ferred to or from any of the cassette accommodating 
racks 8a to 8d and the video tape recorders 7a and 
7b can be selected freely in the directions of the ar- 
row mark f between the left and right side lines P3 and 
P2. 

Then, by pivoting the pivotal arm 122 by 180 de- 
grees in either of the directions of the arrow mark g 
with respect to the slider 121 as shown at the upper- 
most and lowermost stages of FIGS. 33(A) to 33(C), 
the hand block 11 can be linearly moved with the 
greatest stroke in the directions of the arrow mark g 
while keeping the posture wherein it is directed in par- 
allel to the cassette accommodating racks 8a to 8d 
and the video tape recorders 7a and 7b. However, 
during the linear motion of the hand block 11, the piv- 
otal arm 122 is only pivoted within a small spacing in 
the direction of the arrow mark h or h' around the slid- 
er 121. 

It is to be noted that two left and right columns of 
representations of Fig. 34(A) illustrate spacings re- 
quired for movements of the pivotal arm 122 when a 
small size or 8 mm tape cassette 8a and a large size 
tape cassette 8d are inserted or removed, respective- 
ly, in either of the directions of the arrow mark g by 
the hand block 11 of the automatic cassette changer. 
Meanwhile, two left and right columns of representa- 
tions of Fig. 34(B) illustrate required spacings occu- 
pied by the second feeding mechanism 72 when a 
small size tape cassette 8a and a large size tape cas- 
sette 8d are inserted or removed, respectively, in 
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Ssf t 1 h !, directions of the arrow mark g by the 
hand M « Wh6re the feedin 9 ^hanism for he 
ntm 7 ^II? diV,d ! d int ° the firet -echa 
S \L J 9 m ° f 3 feed screw a " d so forth for 
feeding he hand block 1 1 in the directions of the ar- 

rr ? a " d the SeCOnd feedi "9 mechanism 72 in 
the form of a feed screw and so forth for feeding The 
hand block 11 in the directions of the arrow J g 
f the two cases are compared with each other then 

ZZ^:V h * T SPaCi " 9 for ^ment of ? h e e " 
sZl 3 ™;?;^ an amount corre- 
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row mt? ,0 SPad " 9 55 the directio - °f the ar- 
row mark g comparing with the spacing occupied by 
the second feeding mechanism 72 V 

* m J* * ? be " 0ted ,hat ' " hi,e the «™"9 belt 57 is 
employed as rotation centreing means for the 

above the r a l 133 ^ement described 

inn T'u 6d t,m ' nS PU " ey 148 and *e rotary tim- 
ing pulleys 156 may be rep.aced by gears whici « 
interconnected by a gear train. 

Hand Block 



Details of the hand block 1 1 will be described sub- 
sequently with reference to Figs. 35 to 42(B) 

18! Inf,h WOCk 11 inC ' UdeS 3 hand b '°<* body 
a ve^SJ 1 !, 5 3 SU f bs j a "« a '»y Tshape in plan and has 
vaZn T V 6d recta "9"'ar shape in front ele- 

ll h ° f ' ef 1 3nd n ' 9nt horizontal cassette 

holding p(ns 182 and 183 are mounted ^ e 

the front face 181 of the hand block body 181 fn a 

TZ^ttZT ip in ,he vertica ' directi - -nL: is a 

3 nH !f th,Cknessw «e direction. The upper left 
sma^T 86 "* hOWin9 P ' nS 182 are s P a 'ed by a 
twos in F ,g. 35 and are securely mounted perpendi- 

tht " °V ^ fr ° nt faCe ° f 3 Vertfca ' s " d *' 1 £ 2 "hat 
they can be moved upward and downwardly in the 7 

wtT by arr ° W marks m a " d C£ 

St t ^ fZ P ' w 83 SPaC6d by 3 ori- 
ent* m the leftward and rightward directions and are 

securelymounted perpendicularly at the oppose lett 
and nght side positions of the front face 181a of the 
hand block body 181. or the 

screw T«r°I 1 a " d n ' 9 ht 9U ' de Shaf te 1 85 a "d a 'eed 
screw 186 are mounted vertically in a triangular ar 

sTdir 184 ifftl, f' n thehandbl °ok body 181. The 
mloT ?k . &d f ° r Upward and downward move- 

bTrinos 584 ta r d ri9ht 9UWe Sh3ftS 185 with 
bearings 184a interposed therebetween, and a nut 

187 ,s secured to the slider 184 and held in threaded 

engagement with the feed screw 186. A mSTJS 

Z Z2TiT? ediate shaft 189 are « d " 

the hand block body 181. and a gear 190 is securely 
mounted on a shaft 188a of the motor 188 and hi 
«n mesh.ng engagement with a torque limiter gear 191 



loosely fitted on the intermediate shaft 189 A toroue 

-aMV/fnd th nte T Sed betWee " thS ^ 
gear 191 and the intermediate shaft 189. and a gear 

iflQ^w 6 ^^ m ° Unted ° n the ''"Mediate shaft 
189 and is held in meshing engagement with another 
gear 194 securely mounted on the feed screw 186 

Tr 30 encoder 197 ser ™9 a * opening amount 
controlling means is constituted from a shutter disk 
195 securely mounted on the intermediate shaft 189 
andasensor-196 in-t he formof aph-o to-coupler or the 
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ike mounted in the hand block body 181. An upper 
limit sensor 199 and a lower limit sensor 200 are 
mounted in the hand block body 181 such that they 

ZVh^ "I? ° ff by 3 Shutter p,ate 198 m °""ted 
on the slider 184 to detect an upper limit position and 
a lower limit position of the cassette holding pins 182 
respectively. aK ^ , 

An exemplary form of the torque limiter 192 is 
shown in Figs. 42(A) and 42(B). Referring ,o Figs. 
42(A) and 42(B), the torque limiter 192 shown is 
formed as a roller type torque limiter wherein a cylin- 
dncal outer ring 202 is securely mounted by force fit- 
ting or like means in a cylindrical portion 191a formed 
integrally on the torque limiter gear 191. and a cylin- 
dnca, inner ring 203 is fitted on an outer periphery of 
the intermediate shaft 189 and is securely mounted 
on the intermediate shaft 1 89 by means of a pin 204 
Further, a plurality of. for example, four, rollers 205 
are inserted in parallel to the intermediate shaft 189 
between the outer and inner rings 202 and 203 and 
are normally biased such that they are resiliently 
pressed between the outer peripheral face of the in- 
ner nng 203 and four wedge-shaped friction faces 204 
£7™? ? e innercircu ^ential face of the outer 
ring 202 by four compression coil springs 207 accom- 
modated in four recesses 206 of the outer ring 202 It 
is to be noted that a closing member 209 is mounted 
at the open end of the cylindrical portion 191a of the 
torque limiter gear 191. 

The torque limiter 192 transmits, when the torque 
.miter gear 191 on the input side is driven to rotate in 
the direction indicated by an arrow mark n. the torque 
of rotation to the intermediate shaft 189 byway of the 
rollers 205. However, when the load to the intermedi- 
ate shaft 189 is fower than a predetermined torque 
lH. V ,ntermediate shaft 189 is rotated integrally 
with the torque limiter gear 1 91. but when the load to 
the intermediate shaft 189 is equal to or higher than 
the predetermined torque value, a rotational slip of 
the intermediate shaft 189 with respect to the torque 
/•miter gear 1 91 , s produced by a slip of the rollers 205 
with respect to the friction face 208. It is to be noted 
that, when the torque limiter gear 191 is rotated re- 
versely in the direction indicated by an arrow mark n' 
such rotational slip as described above is not pro-' 
duced at all and a non-slipping condition is establish- 
ed so that the intermediate shaft 189 is rotated inte- 
grally with the torque limiter gear 191 irrespective of 
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the magnitude of the load to the intermediate shaft 
189. 

Operation of Hand Block 

5 

Subsequently, various operations of the hand 
block 11 will be described with reference to Fig. 41. 

Origin Searching Operation 

10 

When the power is made available with the auto- 
matic cassette changer, the motor 1 88 is energized to 
rotate forwardly so that the feed screw 186 is driven 
to rotate forwardly by way of the gears 190 and 191 f 
torque limiter 192, intermediate shaft 189 and gears 15 
193 and 194. Consequently, the slider 184 is moved 
downwardly in the direction indicated by an arrow 
mark m' under the guidance of the left and right guide 
shafts 185 by a screw feeding operation of the nut 
1 87 by the feed screw 186, and thereupon, the cas- 20 
sette holding pins 182 are moved downwardly in par- 
allel in the direction of the arrow mark m' integrally 
with the slider 184. Then, the position at which the 
lower limit sensor 200 detects the shutter plate 198 is 
the origin corresponding to the lower limit position of 25 
the cassette holding pins 182, and when the left and 
right cassette holding pins 182 comes to the origin, 
the motor 188 is stopped. 

Cassette Holding Operation 30 

Then, when a cassette holding instruction is re- 
ceived, the motor 188 is rotated reversely so that the 
feed screw 186 is driven to rotate reversely. Conse- 
quently, the slider 184 is moved upwardly in the di- 35 
rection indicated by an arrow mark m under the guid- 
ance of the left and right guide shafts 185 by a screw 
feeding operation of the nut 187 by the feed screw 
1 86, and the cassette holding pins 182 are moved up- 
wardly in parallel in the direction of the arrow mark m 40 
integrally with the slider 1 84 so that they are opened 
upwardly with respect to the cassette holding pins 
1 83. The direction of rotation of the torque limiter 192 
then is the direction indicated by the arrow mark n' 
shown in Fig. 42(B) so that the intermediate shaft 189 45 
is rotated in a non-slipping condition. During the rota- 
tion of the intermediate shaft 189, the opening 
amount H1 of the cassette holding pins 182 with re- 
spect to the cassette holding pins 183 is counted ac- 
curately by means of the encoder 197. so 

Since the information of the thickness of the des- 
ignated tape cassette to be held by the hand block 11 
became clear at the point of time when the cassette 
holding instruction was issued, the opening amount 
H1 of the cassette holding pins 182 with respect to 55 
the cassette holding pins 183 is adjusted, depending 
upon the count value of the encoder 197, to a prede- 
termined value in accordance with the thickness in- 

21 



formation of the tape cassette, whereupon the motor 
188 is stopped, It is to be noted that otherwise pos- 
sible runaway of the slider 184 in the direction of the 
arrow mark m is prevented by the upper limit sensor 
199. 

When it is detected by a cassette inclination sen- 
sor 237 or 238, which will be hereinafter described, 
that a tape cassette 9a, 9d or the like which has one 
of the predetermined different thickness dimensions 
has been detected horizontally in the direction indi- 
cated by an arrow mark o between the cassette hold- 
ing pins 182 and 183 as shown in Fig. 37 or 38, the 
motor 188 is rotated forwardly again so that the cas- 
sette holding pins 182 are moved downwardly in par- 
allel in the direction of the arrow mark m' again inte- 
grally with the slider 184 by the forward driving rota- 
tion of the feed screw 186. Consequently, whichever 
thickness the cassette 9a, 9d or the like has, it is fi- 
nally held in the most stable posture by and between 
the parallel cassette holding pins 182 and 183 in such 
a manner that it is pressed paralleliy in the direction 
of the arrow mark m' in accordance with the thick- 
ness thereof against the lower left and right cassette 
holding pins 183 by the upper left and right cassette 
holding pins 182. 

In this instance, when the cassette holding in- 
struction was issued, the opening amount HI of the 
cassette holding pins 182 with respect to the cassette 
holding pins 183 was adjusted to an optimum value in 
accordance with the thickness of the designated tape 
cassette to be held, and consequently, only if the cas- 
sette holding pins 182 are moved downwardly in the 
direction of the arrow mark m' by a very scieit dis- 
tance after the designated tape cassette has been in- 
serted horizontally between the cassette holding pins 
182 and 183, the tape cassette can be held in a mo- 
ment between the cassette holding pins 182 and 183 
irrespective of the thickness of the tape cassette. Ac- 
cordingly, even if the thickness of a cassette to be 
held varies every time, a holding operation for the 
tape cassette having any of the several thicknesses 
can always be performed rapidly. 

When the cassette holding pins 182 are moved 
downwardly in the direction of the arrow mark m' in 
Fig. 41 so that a tape cassette 9a, 9d or the like is held 
between the cassette holding pins 182 and 183 as 
shown in Fig. 37 or 38, the torque limiter 192 is rotated 
in the direction of the arrow mark n shown in Fig. 
42(B) in which a rotational slip can be produced. 
Then, when the cassette holding pins 182 holds the 
tape cassette 9a, 9d or the like in the direction of the 
arrow mark m' on the cassette holding pins 183 as 
shown in Fig. 37 or 38, a repulsive force, that is, a 
load, acts in the direction of the arrow mark m upon 
the cassette holding pins 182. Then, at a point of time 
when the load exceeds the predetermined torque val- 
ue, a rotational slip is produced at the intermediate 
shaft 1 89 which is the output side of t he torque limiter 
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1 92 so that the downward movement of the cassette 
holding pins 182 in the direction of the arrow mark m' 
is automatically stopped. Then, as it is detected by the 
encoder 197 thatthe intermediate shaft 189 has been 
stoppeddue to a rotational slip, completion of holding 
of the tape cassette 9a, 9d or the like by and between 
the cassette holding pins 182 and 183 is detected and 
the motor 188 is stopped. 

Accordingly, with the automatic cassette 
changer, a tape cassette having any thickness can be 



held-aiways-stably-by-aholdingforce-of^fi^mag^ 

nitude, and an otherwise possible accident that the 
holding force to a tape cassette is so great due to a 
thickness of the tape cassette as to inadvertently 
damage the tape cassette can be prevented. 

Further, with the automatic cassette changer, 
since the feed screw 186 having high friction is em- 
ployed at the last stage of the driving system for driv- 
ing the cassette holding pins 182 linearly in the direc- 
tion of the arrow mark m or nr. even if the power sup- 
ply to the automatic cassette changer is interrupted 
while a tape cassette is held between the cassette 
holding pins 182 and 183, such a trouble thatthe cas- 
sette holding pins 182 are pushed upwardly in the di- 
rection of the arrow mark m by the weight of the tape 
cassette itself to open inadvertently so that the tape 
cassette is let off from the cassette holding pins 182 
and 183 does not occur at all. 

Further, since the holding force for a tape cas- 
sette can always be kept at a fixed value by the torque 
limiter 192 while the cassette holding force is applied 
m the direction of the arrow mark m' to the cassette 
holding pins 182 by the feed screw 186. when the 
tape cassette is held, such an accident that the nut 
187 of the slider 183 bites into the feed screw 186 to 
lock the feed screw 186 does not occur at all. 

It is to be noted that Fig. 43(A) shows an arrange- 
ment wherein two pairs of upper and lower cassette 
holding pins 211 and 212 are mounted for pivotal mo- 
tion in the vertical directions indicated by a double- 
sided arrow mark o, around fulcrum? 213 and 214 re- 
spectively, on a hand block body 181 and a driving 
member 218 is driven to move in the directions indi- 
cated by a double-sided arrow mark p by way of a nut 
217 by a feed screw 216 which is driven to rotate by 
a motor 215so that the cassette holding pins 211 and 
213 are driven to pivot in the directions of the arrow 
mark o opposite to each other around the fulcrums 
213 and 214 by the driving member 218. 

With the arrangement described just above, how- 
ever, if it is tried to hold several tape cassettes 219. 
220 and 221 of different fhicknesses T1, 72 and T3 
in the thicknesswise direction by means of the cas- 
sette holding pins 211 and 212 as shown in Figs 
43(B). 43(C) and 43(D). respectively, then, for exam- 
ple, it is impossible for the cassette holding pins 211 
and 212 to hold the tape cassettes 21 9 and 221 stably 
m parallel therebetween. Consequently, the holding 
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conditions for the tape cassettes 219 and 221 are 
very unstable, and there is a problem that the tape 
cassette 219 or 221 is let of f readily from between the 
cassette holding pins 211 and 212 by slight vibrations 
or a like factor during transportation thereof between 
a cassette accommodating rack and a video tape re- 
corder. It is another problem that an operation of in- 
serting or removing such tape cassette into or from a 
cassette accommodating rack or a video tape recor- 
der is not sure. 
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On the other hand, with the automatic cassette 
changer of the embodiment described above, since 
the horizontal cassette holding pins 182 are moved in 
parallel in the vertical direction of the arrow mark m 
or m' with respect to the horizontal cassette holding 
pins 183 as seen from Figs. 37 and 38 so that a tape 
cassette 9a. 9d or the like having a thickness which 
varies among several values is held parallelly in the 
thicknesswise direction by the cassette holding pins 
182 and 183, the tape cassette can be held in the 
most stable posture whichever thickness the tape 
cassette has. Accordingly, the tape cassettes 9a to 9d 
having different thicknesses can be inserted and re- 
moved normally stably into and from the cassette ac- 
commodating racks 8a to 9d and the video tape recor- 
ders 7a and 7b, and besides, an operation of trans- 
porting a tape cassette 9a. 9b, 9c or 9d of a different 
thickness between the accommodating rack 8a. 8b. 
8c or 8d and the video tape recorder 7a or 7b by the 
transporting machine 10 can be performed normally 
stably and with certainty. Consequently, such an 
otherwise possible accident that a tape cassette 9a, 
9b. 9c or 9d during transportation is let off inadver- 
tently from between the cassette holding pins 182 
and 183 does not occur at all. 

Cassette Slide Guides 



Subsequently, the left and right cassette slide 
guides 1 02 will be described with reference to Figs 
44 to 47. 

The left and right cassette slide guides 102 are 
mounted horizontally at upper portions of the oppo- 
site left and right end portions of the transporting ma- 
chine body 75 and are each formed from a belt- 
shaped plate having a predetermined width W1 and 
extending in parallel to the directions of the arrow 
mark g which are the cassette inserting and removing 
directions. The height H2 of the left and right cassette 
slide guides 102 with respect to the transporting ma- 
chine body 75 is set to the height substantially in flush 
with upper end faces of the left and right cassette 
holding pins 183 at the lower portion of the hand 
block 11 . The distances W2 and W3 between the out- 
er sides and the inner sides of the left and right cas- 
sette slide guides 1 02 in the leftward and rightward di- 
rections, the width W4 of a large size tape cassette 
9d having the greatest size in the leftward and right- 
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ward directions and the width W5 of a medium size 
tape cassette 9c having the second greatest size in 
the leftward and rightward directions are set so as to 
have the relationship W2 > W3 > W4 > W5. 

When a large size tape cassette 9d is to be held 5 
by the cassette holding pins 182 and 183 of the hand 
block 11 and inserted into or removed from the cas- 
sette accommodating rack 8d or the video tape recor- 
der 7a as seen in Figs. 44 and 45, the hand block 11 
holds the tape cassette 9d on the center line P1 of the 10 
transporting machine 10 and moves to effect inser- 
tion or removal of the tape cassette 9d by linear mo- 
tion thereof in either of the directions of the arrow 
mark g. 

In this instance, since the large size tape cas- 15 
sette 9d has a great weight, it may be difficult to sup- 
port the tape cassette 9d only by means of the two 
pairs of and a total of four cassette holding pins 182 
and 183 of the hand block 11. Thereupon, however, 
the tape cassette 9d can be inserted or removed in 20 
such a manner that the opposite left and right ends 
thereof are placed on the left and right cassette slide 
guides 102 and the tape cassette 9d is slidably moved 
in either of the directions of the arrow mark g on the 
cassette slide guides 102. Consequently, the tape 25 
cassette 9d having a great weight can be inserted and 
removed smoothly and very stably. Further, as the 
tape cassette 9d is supported on the left and right 
cassette slide guides 102, the burden (load) to the 
cassette holding pins 182 and 183 is reduced as 30 
much, and accordingly, the safety is very high. 

In the meantime, an 8 mm tape cassette 9a, a 
small size tape cassette 9b or a medium size tape 
cassette 9c has a small weight comparing with a large 
size tape cassette 9d, and consequently, it can be in- 35 
serted or removed in either of the directions of the ar- 
row mark g while it is held sufficiently stably only by 
the four cassette holding pins 182 and 183 of the 
hand block 11 as seen from Fig. 46 or 47. Besides, 
since the dimensions of the cassette slide guides 40 
102, the large size tape cassette 9d and the medium 
size tape cassette 9c in the leftward and rightward 
widthwise direction are set to the relationship M2 > 
W4 > W3 > W5, the hand block 11 can be freely 
moved in the leftward and right directions indicated 45 
by the arrow mark f with a sufficient margin within the 
inner side distance W3 of the left and right cassette 
slide guides 102. 

This allows the position, at which an 8 mm tape 
cassette 9a, a small size tape cassette 9b or a me- so 
dtum size tape cassette 9c is held by the hand block 
11 and inserted or removed linearly in either of the di- 
rections of the arrow mark g, to be selected freely in 
the leftward and rightward directions of the arrow 
mark f within the inner side distance W3. 55 

Due to the construction described above, the 
positions in which the tape cassettes 9a to 9d are ac- 
commodated with respect to the center line P1 of the 



transporting machine 1 0 can be set freely in the direc- 
tions of the arrow mark f in such a manner that, for 
example, as shown in Fig. 1, the 8 mm tape cassettes 
9a having the smallest size are accommodated in 
three vertical columns arranged in one horizontal row 
in a cassette accommodating rack unit 6a or the small 
size cassettes 9b having the second smallest size are 
accommodated in two vertical columns arranged in 
one horizontal row in a cassette accommodating rack 
unit 6b. Accordingly, since a plurality of types of tape 
cassettes 9a to 9d for which the recording formats are 
different from one another can be accommodated 
compactly in a comparatively small spacing and be- 
sides displacement of the cassette insertion open- 
ings 15a and 15b of the video tape recorders 7a and 
7b in the leftward and rightward directions does not 
make any trouble, the automatic cassette changer 
can accommodate therein all available types of tape 
cassettes for which the recording formats may be dif- 
ferent from one another and can install all available 
types of video tape recorders for recording or repro- 
ducing the tape cassettes. 

Cassette Inclination Detecting Mechanism of Hand 
Block 

The cassette inclination detecting mechanism 
mounted on the hand block 11 will be described sub- 
sequently with reference to Figs. 48 to 52(C). 

A pair of left and right mounting plates 231 are se- 
curely mounted at locations of the opposite left and 
right side faces 181d of the hand block body 181 dis- 
placed to the front face 181 side. A pair of left and right 
cassette detecting levers 232 and 233 are mounted 
for pivotal motion in the directions indicated by arrow 
marks Q and Q' each around a fulcrum 234. Each of 
the cassette detecting levers 232 and 233 is normally 
biased to pivot in the direction of the arrow mark Q' 
by a tension spring 235. and when the cassette de- 
tecting levers 232 and 233 are abutted with respec- 
tive stoppers 236 as indicated by a broken line in Fig. 
48, ends 232a and 233a thereof are projected a little 
forwardly in the direction of the arrow mark g from the 
front face 181a of the hand block body 181. A pair of 
left and right cassette inclination sensors 237 and 238 
each in the form of a photo-coupler or the like are 
mounted on the left and right mounting plates 231 
such that they are turned on or off by shutter plates 
232b and 233b formed at rear end portions of the cas- 
sette detecting levers 232 and 233, respectively. 

According to the cassette inclination detecting 
mechanism, when the upper and lower cassette hold- 
ing pins 182 and 183 are to be inserted in the direc- 
tion of the arrow mark g, for example, above and be- 
low a tape cassette 9b in order to hold the tape cas- 
sette 9b by and between the cassette holding pins 
182 and 183 as shown in Figs. 48 and 50, if there is 
no inclination of the tape cassette 9b withina horizon- 
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tal plane with respect to the hand block 1 1 the rear 
end face 93 of the tape cassette 9b is abutted in par- 
allel with the front face 181a of the hand block body 
181 as indicated by a solid line in Fig. 50. In this in- 
stance, the left and right cassette detecting levers 
232 and 233 are pivoted in the direction of the arrow 
mark Q against the tension springs 235 around the 
fulcra 234 by the rear end face 93 of the tape cassette 
9b as indicated by a solid line in Fig. 48, whereupon 
the shutter plates 232a and 233a of the cassette de- 
tecting levers 232 arid_233-are-detected-by the teft- 
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rear end face 93 of the tape cassette 9b is pushed 
once in the direction of the arrow mark g by the hand 
block 11 as shown in Fig. 51(B) to correct the posture 
of the tape cassette 9b so that the tape cassette 9b 
has no inclination within the horizontal plane with re- 
spect to the hand block 11 as shown in Fig. 51(C). 
Then, the tape cassette 9b is held by the hand block 
11 and pulled out in the direction of the arrow mark 
g' from the cassette insertion opening 15a of the vid- 
eo tape recorder 7a b y the hand block 11 as seen from 



and right cassette inclination sensors 237 and 238 
respectively. Then, when both of the left and right 
cassette inclination sensors 237 and 238 detect the 
rear end face 93 of the tape cassette 9b, it is deter- 
mined that there is no inclination of the cassette 9b 
within a horizontal plane with respect to the hand 
block 11. Then, only in this instance, the cassette 
holding pins 182 are moved down in the direction of 
the arrow mark m' to hold the tape cassette 9b in its 
thicknesswise direction between the cassette holdino 
pins 182 and 183. 

On the other hand, when the cassette holding 
pins 182 and 183 are inserted in the direction of the 
arrow mark g above and below the tape cassette 9b 
if there is an inclination of the tape cassette 9b in the 
direction indicated by an arrow mark r or i- within a 
horizontal plane wit h respect to the hand block 11 as 
indicated by a chain line in Fig. 50, only one of the left 
and right cassette inclination sensors 237 and 237 will 
detect the rear end face 93 of the tape cassette 9b 
Accordingly, in this instance, before the cassette 
holding pins 182 are moved down in the direction of 
the arrow mark m', the entire hand block 11 is press- 
ed in the direction of the arrow mark g against the 
tape cassette 9b to correct the posture of the tape 
cassette 9b so that the rear end face 9e of the tape 
cassette 9b may be abutted in parallel with the front 
face 181aof the hand block body 181. By the correct- 
ing operation for the inclination of the tape cassette 
9b, the dispersion in relative distance between the 
transporting machine 10 and the tape cassette 9b in 
the directions of the arrow marks g and g' is absorbed 
automatically. Thereafter, the cassette holding pins 
182 are moved down in the direction of the arrow 
mark m' until the tape cassette 9b is held in the width- 
wise direction by and between the cassette holding 
pms 182 and 183. 

Referring to Figs. 51 (A) to 51 (E), there are shown 
different successive steps of an operation of remov- 
ing, for example, a tape cassette 9b from a video tape 
recorder 7a. The tape cassette 9b discharged in the 
direction of the arrow mark g' from the cassette inser- 
tion opening 15a of the video tape recorder 7a does 
not always assume a fixed correct posture due to the 
structure of them, but in most cases presents an in- 
clination within a horizontal plane with respect to the 
hand block 11 as seen in Fig. 51(A). Therefore, the 
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Figsr51(D)~and"51"(E) 

Figs. 52(A) to 52(C) show different modifications 
to the cassette inclination sensors 237 and 238 de- 
scribed above. In particular, in the modified arrange- 
ment shown in Fig. 52(A), light F emitted from a light 
emitting element 239 is reflected by the rear end face 
93 of a tape cassette 9b and received by a light receiv- 
ing element 240. and an inclination of the tape cas- 
sette 9b is detected from the position at which the 
light receiving element 240 receives the light F. Mean- 
while, in the modified apparatus shown in Fig. 52(B), 
light emitted from a light emitting element 239 is re- 
flected by a mirror 241 and received by a light receiv- 
ing element 240, and an inclination of a tape cassette 
9b is detected from the position at which the rear end 
face 93 of the tape cassette 9b intercepts the light F. 
In the meantime, in the modified apparatus shown in 
Fig. 52(C), a pair of optical fibers 242 and 243 extend 
from a light emitting element 239 and a light receiving 
element 240, and an inclination of a tape cassette 9b 
is detected from the position at which light F between 
the other ends of the optical fibers 242 and 243 is in- 
tercepted by the rear end face 93 of the tape cassette 
9b. Or alternatively, the cassette inclination sensors 
237 and 237 may be replaced simply by mechanical 
sensors such micro-switches. Otherwise, only one 
cassette inclination sensor may be provided. 

With the present automatic cassette changer, 
when a tape cassette 9a. 9b, 9c or 9d is to be held by 
the hand block 11. an inclination of the tape cassette 
9a, 9b, 9c or 9d within a horizontal plane with respect 
to the hand block 11 can be detected by means of the 
cassette inclination sensors 237 and 238. Since an in- 
clination of a tape cassette 9a, 9b, 9c and 9d can be 
detected in this manner, the inclination can be cor- 
rected. Further, also the dispersion in relative dis- 
tance between the transporting machine 10 and the 
tape cassette 9a. 9b, 9c or 9d can be absorbed by the 
correcting operation. Accordingly, the tape cassette 
9a. 9b, 9c or9d can be held normally in a correct pos- 
ture by the hand block 11, and consequently, it can 
be transferred normally smoothly to and from any of 
the cassette accommodating racks 8a to 9d and the 
video tape recorders 7a and 7b and can be transport- 
ed normally stably by the transporting machine 10. 
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Automatic Centering Mechanism of Hand Block 

Subsequently, the automatic centering mecha- 
nism of the hand block 11 will be described with ref- 
erence to Figs. 53 to 60(B). 5 

The vertical mounting hole 164 is formed at a 
portion of the hand block body 181 rearwardly of the 
feed screw 186, and the pair of upper and lower 
sleeves 165 are mounted in the vertical mounting 
hole 164. The projection 166 extends horizontally 10 
sidewardly from a lower portion of the rear end of the 
hand block body 181, and the groove 167 is formed 
at the end of the projection 166. The hand block body 
181 is fitted for upward and downward movement in 
the directions indicated by the arrow marks i and i' on is 
the outer periphery of the vertical mounting shaft 1 33 
of the pivotal arm 122 by means of the pair of upper 
and lower sleeves 165, and the vertical turning por- 
tion preventing pin 160 is fitted for upward and down- 
ward movement in the directions of the arrow marks 20 
iand i' in the groove 167 of the arm 166. Consequent- 
ly, the entire hand block 11 is mounted for upward and 
downward movement in the directions of the arrow 
marks i and i' against the weight thereof on the 
mounting shaft 133 and the turning portion prevent- 25 
ing pin 160. The hand block 11 normally remains in 
contact with the arm 159 by its own weight. 

With the construction, even if some relative vert- 
ical displacement takes place between the hand block 
11 and any of the cassette accommodating racks 8a 30 
to 8d and the cassette insertion openings 15a and 
15b of the video tape recorders 7a and 7b, a tape cas- 
sette 8a, 8b, 8c or 8d can be transferred normally 
smoothly by the automatic centering function of the 
entire hand block 11 in the directions of the arrow 35 
marks i and i' only by formation of the tapered faces 
44b and so forth at upper and lower portions of each 
of the opening ends of the cassette accommodating 
racks 8a to 9d and the cassette insertion openings 
15a and 15b. *o 

Subsequently, operations of pulling off a small 
size tape cassette 9b from a cassette accommodating 
rack 8b will be described with reference to Figs. 54(A) 
to 56(F) and operations of inserting the tape cassette 
9b from the transporting machine 10 into the cassette 45 
accommodating rack 8b will be described with refer- 
ence to Figs. 57(A) to 59(F). It is to be noted here that 
the arrangement is constructed so that, even if a rel- 
ative displacement takes place by an amount up to - 
3 mm in the vertical direction between the cassette so 
accommodating rack 8b and the hand block 11, the 
tape cassette 9b can still be transferred smoothly. 
Further, the gap between the cassette accommodat- 
ing rack 8b and the tape cassette 9b in the vertical di- 
rection is 1 mm, and the tapered face 44b of 6 mm is 55 
formed on the lower face at the opening end of the 
cassette accommodating rack 8b. 

First, an operation of pulling off the tape cassette 



9b from the tape accommodating rack 8b when the 
relative height between the tape accommodating 
rack 8b and the hand block 11 coincides with the pos- 
ition of a designed center will be described with ref- 
erence to Figs. 54(A) to 54(F). 

In this instance, the cassette holding pins 182 
and 183 approach the tape cassette 9b in the direc- 
tion of the arrow mark g as shown in Fig. 54(B) while 
they have the gap of 3 mm in the vertical direction 
with respect to the upper and lower faces of the tape 
cassette 9b as seen in Fig. 54(A), and they are insert- 
ed above and below the tape cassette 9b as seen in 
Fig. 54(C). Then, after detection of an inclination of 
the tape cassette 9b by the cassette inclination sen- 
sors 237 and 238 described above, the cassette hold- 
ing pins 182 are moved downwardly in the direction 
of the arrow mark nV so that the tape cassette 9b is 
held in its thickhesswise direction by and between the 
cassette holding pins 182 and 183 as shown in Fig. 
54(D). Thereupon, the entire hand block 11 is moved 
upwardly by 3 mm in the direction of the arrow mark 
i along the mounting shaft 133 against the weight of 
the hand block 11 itself. Then, the tape cassette 9b 
is pulled off in the direction of the arrow mark g' from 
the cassette accommodating rack 8b by means of the 
hand block 11 as seen in Fig. 54(E), and after the tape 
cassette 9b has been pulled off fully in the direction 
of the arrow mark g' from the cassette accommodat- 
ing rack 8b as shown in Fig. 54(F), the entire hand 
block 11 is moved down by 3 mm in the direction of 
the arrow mark i' to its original position along the 
mounting shaft 133 by the weight of the hand block 
11 itself. 

Subsequently, removal of a tape cassette 9b from 
a cassette accommodating rack 8b when the hand 
block 11 is displaced by 3mm upwardly with respect 
to the designed center of the cassette accommodat- 
ing rack 8b will be described with reference to Figs. 
55(A) to 55(F). 

In this instance, while the cassette holding pins 
182 have a gap of 6 mm above the tape cassette 9b 
and the cassette holding pins 1 83 have a gap of 0 mm 
with respect to the tape cassette 9b as shown in Fig. 
55(A); the cassette holding pins 182 and 183 are in- 
serted in the direction of the arrow mark g above and 
below the tape cassette 9b as shown in Fig. 55(C). 
Then, also when the tape cassette 9b is held in its 
thicknesswise direction by and between the cassette 
holding pins 182 and 183 as seen from Fig. 55(C) and 
also when the tape cassette 9b is removed fully in the 
direction of the arrow mark g' from the cassette ac- 
commodating rack 8b by means of the hand block 11 
as shown in Fig. 55(F), the hand block 11 maintains 
the same height with respect to the mounting shaft 
133. 

Subsequently, removal of a tape cassette 9b from 
a cassette accommodating rack 8b when the hand 
block 11 is displaced by 3 mm downwardly with re- 
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spect to the designed center of the cassette accom- 
modating rack 8b will be described with reference to 
Figs. 56(A) to 56(F). 

In this instance, while the cassette holding pins 
1 82 have a gap of 0 mm with respect to the tape cas- 
sette 9b and the cassette holding pins 183 have a gap 
of 6 mm below the tape cassette 9b as shown in Fig. 
56(A), the cassette holding pins 182 and 183 are in- 
serted in the direction of the arrow mark g above and 
below the tape cassette 9b as shown in Fig. 56(C). 

Then, when the tac^cassette_9b-is-heJd-in-its-thick-- 

nesswise direction by and between the cassette hold- 
ing pins 182 and 183 as shown in Fig. 56(D), the en- 
tire hand block 11 is moved upwardly by 6 mm in the 
direction of the arrow mark i along the mounting shaft 
133 against the weight of the hand block 11 itself. 
Then, when the tape cassette 9b is removed fully in 
the direction of the arrow mark g' from the cassette 
accommodating rack 8b by means of the hand block 
11 as shown in Fig. 56(F). the entire hand block 11 is 
moved down by 6 mm in the direction of the arrow 
mark V to its original position along the mounting 
shaft 133 by the weight of the hand block 11 itself. 

Subsequently, an operation of inserting a tape 
cassette 9b into a tape accommodating rack 8b when 
the relative height between the tape accommodating 
rack 8b and the hand block 11 coincides with the de- 
signed center will be described with reference to Fiqs 
57(A) to 57(F). * 

In this instance, while the tape cassette 9b held 
by the hand block 1 1 has the gaps of 4 mm and 3 mm 
above and below the cassette accommodating rack 
8b as seen in Fig. 57(A), it is moved in the direction 
of the arrow mark g toward the cassette accommo- 
dating rack 8b as seen from Fig. 57(B) so that it is in- 
serted into the cassette accommodating rack 8b with 
an end thereof guided by the tapered face 44b of the 
cassette accommodating rack 8b as seen in Fig. 
57(C). Thereupon, the entire hand block 11 is moved 
upwardly by 3 mm in the direction of the arrow mark 
i along the mounting shaft 133 against the weight of 
the hand block 11 itself. Then, the cassette holding 
pins 182 are moved upwardly by 6 mm in the direction 
of the arrow mark m as seen in Fig. 57(C) to cancel 
holding of the tape cassette 9b thereby. Consequent- 
ly, the entire hand block 11 is moved down by 3 mm 
in the direction of the arrow mark i' along the mount- 
ing shaft 133 to its original position as seen from Fig. 
57(D) by the weight of the hand block 11 itself so that 
the gaps of 3 mm are provided between the tape cas- 
sette 9b and the cassette holding pins 182 and 183. 
Then, the tape cassette 9b is inserted fully in the di- 
rection of the arrow mark g into the cassette accom- 
modating rack 8b by means of the hand block 11 as 
seen in Fig. 57(E), and thereafter, the hand block 11 
is removed in the direction of the arrow mark g' from 

the cassette accommodating rack 8b as seen in Fia 
57(F). y * 
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Subsequently, an operation of inserting a tape 
cassette 9b into a tape accommodating rack 8b when 
the hand block 1 1 is displaced upwardly by 3 mm with 
respect to the designed center of the tape accommo- 
dating rack 8b will be described with reference to 
Figs. 58(A) to 58(F). 

In this instance, while the tape cassette 9b has 
the gaps of 1 mm and 0 mm above and below the cas- 
sette accommodating rack 8b as seen in Fig. 58(A), 
an end of the tape cassette 9b is inserted into the cas- 
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sette-aca>mmodating-Ta^ 58(C), 
and then the cassette holding pins 182 are moved up- 
wardly by 6 mm in the direction of the arrow mark i 
as seen in Fig. 58(D) to cancel holding of the tape cas- 
sette 9b thereby. In this instance, however, the entire 
hand block 11 is not moved upwardly or downwardly 
at all with respect to the mounting shaft 133. 

Subsequently, an operation of inserting a tape 
cassette 9b from a tape accommodating rack 8b when 
the hand block 11 is displaced downwardly by 3 mm 
with respect to the designed center of the tape ac- 
commodating rack 8b will be described with reference 
to Figs. 59(A) to 59(F). 

In this instance, while the tape cassette 9b has 
the gaps of 7 mm and 6 mm above and below the cas- 
sette accommodating rack 8b as seen in Fig. 59(A), 
the tape cassette 9b is inserted in the direction of the 
arrow mark g into the cassette accommodating rack 
8b with an end thereof guided by the tapered face 44b 
of the cassette accommodating rack 8b as shown in 
Fig. 59(C). Thereupon, the entire hand block 11 is 
moved upwardly by 6 mm in the direction of the arrow 
mark i along the mounting shaft 133 against the 
weight of the hand block 11 itself. Then, the cassette 
holding pins 182 are moved upwardly by 6 mm in the 
direction of the arrow mark m as seen in Fig. 59(D) 
to cancel holding of the tape cassette 9b thereby. As 
a result, the entire hand block 11 is moved down by 
6 mm in the direction of the arrow mark i' to its original 
position along the mounting shaft 133 by the weight 
of the hand block 11 itself. At the original position, the 
gaps of 0 mm and 6 mm are provided between the 
tape cassette 9b and the cassette holding pins 182 
and 183, respectively. 

As described so far, with the automatic cassette 
changer, since the entire hand block 11 has the au- 
tomatic centering function in the upward and down- 
ward directions of the arrow marks i and i\ even rf 
some relative displacement takes place between the 
transporting machine 10 and any of the cassette ac- 
commodating racks 8a to 8d and the video tape recor- 
ders 7a and 7b, transfer of any cassette 9a, 9b, 9c or 
9d to and from any of the cassette accommodating 
racks 8a to 8d and the video tape recorders 7a and 
7b can be performed normally smoothly, and accord- 
ingly, the reliability of the entire system is high. Since 
a sufficient margin can be provided for relative verti- 
cal displacement between the transporting machine 
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torth herein. ° pe of the invention as set 
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Producng apparatus while L*,? d ' n9 and/or re- 
chme has a type deteJnasZt 'T™** ma- 
'«* or second detecting orforreadi "9 the 
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1 " A " aut °matic cassette oh= 

a P'^ra/ity of T„! ? er ^Prising: 
Cerent typ es ""ion 
^ing forrnats JZSZS' W "** the 
accommodated; from ea <* other are 

TZTfT^*: 9 ra <* having . 
settes therein; accom ™Xating said ^ 

a P'ura/ity 0 frecnrw;„ 
apparatus each Lwdedfo? 7"" repro ^ing 
and/or reproducing ^***«or*J 
a seiected one tffTf ^''"accordance 

— Pto-^of typ es o^s " 9 f ° rmate " 

a transnArf; SSette s; and 

A " automatic cassetto fc 
«**n 1. -herein ^J h ^ er Wording to 
**es are a<xomm7date&° f of 
'"odating units in eacT f2 Ik ."'^'^ ofacc <"n- 

^•d accommodating ^ " ac ? mm °dated. and 
and/or recording a "? a "" ^ and sa ' d recording 

9 apparatus are individually ex 
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a Piura/ity of rprnrw 
apparatus for selective,v^ n9 w an<,/ ° r record '"9 
d "c/ng said cassetted ^ a^ m9 

t-nspo^ilrsr^LTe^r fW Se '-Ve,y 

-"d-idrecording^X^r 66 " Sa ' d bi " S 
. , «id transport™ m7£ 9 ap P af atus; 

h'ock for holding a se ecteT " 6 haVin 9 a hand 
a "d inserting or^ino th 7°f , * c — *» 
'"to or from a selected one of CaSSe «« 
wording and/or repro^***'* bms and «aid 
said hand block b." 9 apparat "s; 

<"**« m which said h a Td 9 r? b ' einafirst ^ 
•"oves the selected cassl ^ ' nSerts °r re- 
'eotod one of said t^^T ° r frof " the se . 
-eproducing appa^ ^ f a " d re ^ding and/or 
Pedicular to the flrJTS^^ dir ^tion 

5 - An automatic cpcc ftW 

o'aim 4. wherein sa ,w L an9er accordi "9 to 
;'" d es a S/Ider teZeTZT 3 ^ - 
the second direction and , > mover nent in 
a tan end thereof foTp^lT^' arm """ted 
a "d having said hand bS ° n ° n said «««ep 
end thereof, said Zm^™"' * the ot "er 
'« Action with^tT SSC - i0 ^ 
A " automatic ca<s««^ ■ 

-'a/rn 5. wherein sa^ptta^T " CC0, *« *> 
motion controlling rianff 01 mc,udes ^ning 

hand block to turnfc ™ e C ° ntr0 " in9 Sa « 
diction of p lVota( ^'^PPOsite to the 

synchronism with p^oS m ot PiW>ta ' arm *> 
-m to para„ ei(y ni*^^ P^ota, 

An automatic cassette ch 3 n„. 
■ ^Plurality of caLjT 9 • ' "^'"g- 
d 'a are individulily S^^* ^ ^ 
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an accommodating rack having a plurality 
of bins for accommodating said cassettes there- 
in; 

a plurality of recording and/or recording 
apparatus for selectively recording and/or repro- 
ducing said cassettes; and 

a transporting machine for selectively 
transporting said cassettes between said bins 
and said recording and/or recording apparatus; 

said transporting machine including a 
hand block for holding a selected one of said cas- 
settes in a thicknesswise direction of the selected 
cassette and driving means for driving said hand 
block to move in a direction in which the selected 
cassette is inserted into or removed from a select- 
ed one of said bins and said recording and/or re- 
producing apparatus; 

said hand block being supported for move- 
ment in the thicknesswise direction of the select- 
ed cassette with respect to said driving means. 

8. An automatic cassette changer, comprising: 

a plurality of cassettes in which record me- 
dia are individually accommodated; 

an accommodating rack having a plurality 
of bins for accommodating said cassettes there- 
in; 

a plurality of recording and/or recording 
apparatus for selectively recording and/or repro- 
ducing said cassettes; and 

a transporting machine for selectively 
transporting said cassettes between said bins 
and said recording and/or recording apparatus; 

said transporting machine including a 
hand block for holding a selected one of said cas- 
settes in a thicknesswise direction of the selected 
cassette to insert or remove the selected cas- 
sette into or from a selected one of said bins and 
said recording and/or recording apparatus; 

said hand block including a pair of upper 
and lower cassette holding elements for holding 
the selected cassette therebetween and an 
opening and closing mechanism for opening and 
closing said cassette holding elements while 
keeping said cassette holding elements in paral- 
lel to each other. 

9. An automatic cassette changer according to 
claim 8, wherein one of said cassette holding ele- 
ments of said hand block is fixed while the other 
cassette holding element is mounted for parallel 
movement with respect to the fixed cassette 
holding element. 

10. An automatic cassette changer, comprising: 

a plurality of cassettes in which record me- 
dia are individually accommodated; 

an accommodating rack having a plurality 
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of bins for accommodating said cassettes there- 
in; 

a plurality of recording and/or recording 
apparatus for selectively recording and/or repro- 
ducing said cassettes; and 

a transporting machine for selectively 
transporting said cassettes between said bins 
and said recording and/or recording apparatus; 

said transporting machine including a 
hand block for holding a selected one of said cas- 
settes in a thicknesswise direction of the selected 
cassette to insert or remove the selected cas- 
sette into or from a selected one of said bins and 
said recording and/or recording apparatus; 

said hand block including a pair of upper 
and lower holding elements disposed in the thick- 
nesswise direction of the selected cassette for 
holding the selected cassette therebetween and 
a cassette inclination sensor for detecting an in- 
clination of the selected cassette to be held be- 
tween said cassette holding elements with re- 
spect to said hand block. 

11. An automatic cassette changer, comprising: 

a plurality of cassettes in which record me- 
dia are individually accommodated; 

an accommodating rack having a plurality 
of bins for accommodating said cassettes there- 
in; 

a plurality of recording and/or recording 
apparatus for selectively recording and/or repro- 
ducing said cassettes; and 

a transporting machine for selectively 
transporting said cassettes between said bins 
and said recording and/or recording apparatus; 

said transporting machine including a 
hand block for holding a selected one of said cas- 
settes in a thicknesswise direction of the selected 
cassette to insert or remove the selected cas- 
sette into or from a selected one of said bins and 
said recording and/or recording apparatus; 

said hand block including a pair of upper 
and lower holding elements disposed in the thick- 
nesswise direction of the selected cassette for 
holding the selected cassette therebetween, a 
feed screw for controlling the opening and closing 
movement of said cassette holding elements, and 
a torque limiter for controlling the force by which 
the selected cassette is to be held between said 
cassette holding elements. 

12 An automatic cassette changer, comprising: 

a plurality of cassettes in which record me- 
dia are individually accommodated; 

an accommodating rack having a plurality 
of bins for accommodating said cassettes there- 
in; .. 
a plurality of recording and/or recording 
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aucing said cassettes; and 

a transporting machine for selectively 
^sporting said cassettes between slTbfns 
and sa* ^recording and/or recording apparatus 5 
h^nWK, ?/ SP ° rt,n9 machine including a 

Tel ^T d,n9 3 Se ' eCt6d ° ne ° f «W "as- 
issette a ^ ,Ckne t SSwise direc «°n of the selected 

s^SInt " Sert ° r rem ° Ve the setect «d cas- 

,nt0 o r from a selected one of sa ,d bins and ,„ 

^ recording and/or recording appara^s; " 

said hand block including a pair of unr^r 

SSr?*"? e,emente « s °°^l s: 

hollo ,L re f t,0n ° f the se,ected cassette for 
holding the selected cassette therebetween and , , 

ZoZZ^ COntr °" in9 mea " S for 

ments t f ° f Said Cassette ho,di "9 ele 

inicKness of the selected cassette. 

13. An automatic cassette changer, comprising- 

a plurality of cassettes in which record me- 
dia are individually accommodated- 

accommodating rack having a plurality 

■n Ja n c S h of "ST ° datin9 " W Cassett - * 
'"• e *° b ° f sa,d b '"s including a cassette sensor 

aTssl 00 : h r r ° nt Side 3 di -ction m wS 
a cassette , S to be inserted into the bin for detect 
ng a cut face at , fron{ ^ t 

bTa dttf P ° Sed ' n 8 SP3Ced re,atio "- 

ends of the ^^^^ 
aznaJ T*''* * recordi "9 and/or recording 35 

SZo lT Se,eCtiVe ' y reC ° rdin 9 and/ " ^ 
aucing said cassettes; and 

a transporting machine for selective!* 
transposing said cassettes between satf b7n S 
and said recording and/or recording apparatus 



sb-icfng the movement of said transporting ma- 
chine In a first direction in wn| . ch sa . d ^ 9 ™ 

machme inserts or removes a selected one of 
said cassettes into a selected one of said bins 
and sa ,d recording and/or reproducing apparatus 

££^2 d,reCti0n PerPend '-' ar * «• 

a fixed raa and a plurality of guide rolleis 
con stituting the other travel qui! £ 4 



S Sr^ 6 resWcti "^he movemeTo 8 ; 
said transporting machine in the first direction. 

15. An automatic cassette changer, comprising- 
alitv ura,i * of ^ettes which have a plur- 
al.ty of different sizes and in which record media 
are individually accommodated; 

an accommodating rack having a pluralitv 
of bins for accommodating said cassette] S 

II I, 

a plurality of recording and/or recordino 

"J" Se ' eCtiVe ' y reCOrdinQ and/or"^ 
aucing said cassettes; and 

a transporting machine for selectively 
transporting said cassettes between said bfns 
and said reccing and/or recording apparatus 

hanHh. d , u nSPOrt,n9 machine inc| u d '-ng a 
handbook forholding a se,ected one of said is! 
settes to insert or remove the selected cassette 

reload T leCtSd °~ ° f Said bins « EE 
of « and/or wording apparatus and a pa£ 
of cassette slide guides disposed on the oppose 
s des of the range of movement of said hand 
block ir , a direction perpendicular to the direct 
>n which the selected cassette is inserted Jr^- 
moved for supporting the opposite ends of the 
selected cassette when the selected cassette 
has a larger one of the different sizes 
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14. An automatic cassette changer, comprising- 

a plurality of cassettes in which record me 
d.a are individually accommodated- 
of h,n T accornrnoda "ng rack having a plurality 
of bins for accommodating said cassettes there! 

apnaratt.ffr'^ ° f reCOrdi " 9 and/or -cording 
SEEli Se ' ect,ve 'V -cording and/or repro^ 

aucing said cassettes; 

a transporting machine for selective^ 

^TZ V Z:f CM ~* ^tween'SS 
and sad recording and/or recording apparatus 

me' nst^ rti " 9 maCh, ' ne »^9 ^ 
means fordnving said transporting machine itself 

n .. a8, J dera,c °n«ituting one of a pair of trav- 
el guides for said transporting machine fori 
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16. An automatic cassette change, comprising- 

a plurality of cassettes in which record me- 
dia are individually accommodated, 

an accommodating rack having a plurality 
of bins for accommodating said cassettes ther^ 

a ™= f P ', Ura% ° f record, '"9 and/or recording 

Zno s?, Se ' eCtiVe ' y reC ° rdin9 and/or W 
aucing said cassettes; and 

a transporting machine for selectively 
fransportrng said cassettes between said bint 
and said recording and/or recording apparatus 

hand h. S3 ' d , transportina machine including a 
hand b ock forholding a selected one of said cL* 

intfor ° ' nSert ° r rem ° Ve the Selected 

nto or from a selected one of said bins and said 

recording and/or recording apparatus by means 

of a pair of cassette holding elements provided in 

settet" 6 ^ 6 direCti ° n ° f the cas- 
sette on said hand block, an opening and closing 
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mechanism for controlling the opening amount of 
said cassette holding elements to ranges of the 
thickness greater and smaller than the thickness 
of said cassettes, and controlling means for con. 
trolling said hand block such that, when the se- 
lected cassette held between said cassette hold- 
ing elements is to be inserted into a selected one 
of said recording and/or reproducing apparatus, 
said hand block first inserts the selected cassette 
held in its thicknesswise direction to a first posi- 
tion in the selected recording and/or reproducing 
apparatus, then reduces the opening amount of 
said cassette holding elements smaller than the 
thickness of the selected cassette and finally 
pushes in the selected cassette to a second pos- 
ition deeper than the f irst position in the selected 
recording and reproducing apparatus by means 
of said cassette holding elements. 
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